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I. — On the Microscope. By Thomas Carpenter, £jj. 
With Remarks and Additions. By the Ed.itor, 

WITH A PLATE. 
DEAR SIR, London, December Bth, 18S9. 

I FEEL great pleasure in complying with your requesta of 
sending for your exaiuination a few microscópio objects, 
from the collection in my possession. Within the ten tale 
sliders you will íind the folio wing objects, which, I trust, 
will afford you much gratiíication, in tracing out, under 
your microscope, the namerous and diversified characters 
with wbich they are adorned, the beauties of which escape 
the unassisted sight. The antennse of various insects afford 
numerous interesting objects, as a sample of which, I send 
some from the^urculio, carabus, cimex, and the midge-fly, 
which latter insect is so exceedingly minute, as to be nearly 
invisible to the eye, and yet it contains most exquisite 
workmanship. 

There is also, in the same slider, a few seeds and seed« 
vessels from a fern. The various parts of fern will furnish 
you with many objects. I have sent you a few small por- 
tions of the leaves, on the under side of which you will per- 
ceive numerous clusters of seeds, covered ovcr with a fine 
skin or membrane, fuU of pores or air-vessels for the purpose 
of admitting air to the pods containing the seeds, someof 
these skins are within the tale slider just mentioned. These 
pods appear to the naked eye to be the seeds, instead of which^ 
each pod, small as it is, contains numerous seeds, which, by 
the assistance of the microscope, may be distinctly seen. 

▼ OL. VI. M 
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The minuteness of these seeds is astonishing. These may 
be distinctly seen on some pieces of card, on which I have 
piãced some pods, which, bursting, have discharged their 
contents on the surface of the card. On a piece of the 
fem leaf, is also the cast skin of an aphis, covered over 
with seeds by the bursting of the pods. In the selection 
from the leaves, I have sent specimens of the seeds in 
their various stages towards ripeness, and in which you will 
find much to admire. Ihave also enclosed, between slips 
of glass, numerous seeds, and seed^cases from the same 
plant, to be viewed as transparent oHjects ; also a few of the 
smaller leaves, in which you will perceive very fine reticu- 
lations, together with a few transverse sections, cut from 
the roots and bianches of the plants. These are very beau- 
tifuUy marked, and form grand objects indeed, for the 
lucernal or solar microscopes. In the tale sliders before 
mentioned, are also dissections from various parts of the 
fiheep tick, the rostrum of the cimex lectularius, scales 
from a butterfly, hairs from the cast skin of a species of 
dermestes. The lower lip and pai pi of the cock-roach, 
some curious scales taken from the feelers of a small 
hunting spider, hair from a field-mouse, also some hair 
from a rat, with the eggs of the louse whi6h infests that 
animal adheríng to the hair, minute scales from some of the 
smaller moths, various ticks taken from pigeons, tbe insect 
described in Adams on the microscope, as the lobster insect, 
the proboscis of a flea displayed, a very minute acarus, that 
is frequently found running very nimbly over the leaves and 
fiuit of the currant tree, various cast skins from the aphides^ 
^gs from the flea of the cat, among which are also seen some 
of the caterpillars in the act of coming forth, and others 
quite out, leaving the empty shells, as curious transparent 
objects. Within the last tale slider. No. 12,. there is the 
cast skin of a cimex, farina of the major convolvulus, farina 
of the hoUy-oak, antennsB of ít gnat, parts of the tympa- 
nums or drums of a fly, which are situated under the wings 
of the insect. The down attached to the various species of 
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the thistle, affords fine objects for the microscope ; these 
you wíU have freífuent oppòrtunities of coUecting. I send 
you a curious specimen of one of the foreign seeds, with the 
down attached to it ; in appearance it resembles a shuttle- 
cock. Some of this down I have also placed between 
shps of glass, and which forma an excellent object. I also 
send you the wing-cases of a cimex, placed between tale in 
a box slider. And, between slips of glass, there are wing- 
cases of other species of cimices, together with the head and 
proboscis of one species dissected. The genus cimex affords 
an abundant field, from which you may derive most splendid 
objects for your microscope ; the workmanship or characters 
displayed in some of the wing-cases, are highly interesting, 
Between these glásses are likewise some specimens of farina 
from various flowers, sent you, in order that you may exa- 
mine them as opaque objects, by placing a piece of black 
card behind them ; which method I think you will prefer 
to viewing them as transparent objects, as you will then 
have the advantage of seeing the colour of the farina as 
well as the characters, in viewing them as opaque objects. 
Between another slip of glass I have enclosed four wing- 
cases of one of the common cicadas. Many other wing- 
cases of this genus are also elegant microscópio objects. 
The fucus or sea-weed, affords numerous fine objects, a few 
speciíSiens of which I have also placed between glass slips, 
These I received from Brighton, and when exhibited under 
lhe lucernal or solar microscope, they will produce a fine 
effect. Amongst the various objects herein enumerated, 
there are some whose characters are very difficult to define; 
but, as I before-mentioned, I have the loan of an excellent 
achromatic object-^lass from my friend Mr. W. Tulley, so 
' I shall feel happy in placing them before it, in order that 
you may observe the interesting characters contained 
within them. 

With the foregoing, I also send you two or three species 
of our common cicada, usually termed frog-hoppers, from 
some fancied resémblance t© the colour and shape of that 
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animal in miniature. The larvas or grubs of this inteet 
discharge from their bodies, upon the branches and leaves 
of plantS; a kind of frothy matter (called by the country 
people cuckoo-spit), in the midtt of which they constantly 
reside^ probably for shelter against the rapacity of such 
stroBger insects as would otherwise prey upon them. Na- 
ture has also afíbrded this kind of defence to these insects, 
as their naked and soft bodies might otherwise be very 
easily injured; perhaps, also, the moisture of this froth 
may serve to screen them from the sultry beams of the sun. 
On removing the froth, the grub is discovered underneath ; 
but it will not remain long uncovered. It soon emits a 
fresh froth, that again hides it from the eye of observation. 
ít is in the midst of this froth that the larva goes through 
its metamorphoses ; íirst into a crysalis, and then into a 
winged insect. This may be observed by any person who 
Í3 careful enough to v^atch when the froth begins to sub- 
side a little. At this time, he must put the insect under a 
glass, together with its leaf. The froth evaporating away 
to a white film, fixes the creature to the leaf; soon after 
this, the íly may be seen, first putting out its head, and 
afterwards by degrees its body. As soon as the fore part is 
out, a small protuberance will be perceived on each side, 
which, every moment growing larger, will soon appear to 
be the wings of the fly, unfolding by degrees. In about a 
quarter of an hour, the whole change is completed ; the fly 
is liberated, its wings are extended over its body, and the 
fine silver-Jike case of the larva, with ali its legs and other 
apparatus, will be left behind. The perfect insect is of a 
brown colour, and has on the upper wings two lateral 
whitish spots. It is very common in meadows, &c., and is 
so agile, that when atterapted to be caught, it will some- 
tiraes spring to the distance of two or three yards. The 
species of insect I have just described, I have now sent, 
together with the cast skin, and also other species, and 
various dissections of the rostrum, showing the instruments 
for piercíng and tucking the juicejs of the plants, from 
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which ít derires its su&tenance ; you will also obserre the 
manner in which the rostrum is attached to the head of th^ 
insect^ resemblingy in appearance, the trunk of the ele* 
phant; in short, these little creatures will be found, on 
examination^^^to be very singular and curious in every part. 

I also send you the lacquey-moth phalana nuestría ; 
this insect is instructed^ by an instinct given to it^ to de- 
posit its eggs, tiot only in a place of safety, and where there 
is a suíBcient quantity of food to support and nourish the 
larvsB immediately on their breaking the shell; but also to 
cement them^ with great symmetry, round the smaller 
branches of trees, with a strong glue, which connects and 
binds them together; and this connection is further 
strengthened by the moth íilling up ali the intervening 
gpaces between the eggs with a very tenacious substance^ 
whichy by the action of the air, soon becomes as hard as 
stone^ and thus are they protected from injury by the wea- 
ther, or any other cause. Several of these eggs I send to 
show you the manner in which they lie embedded in this 
glutinous substance. Others I have cut into various sec 
tionSy and placed them on slips of card* The insides of 
the shells appear as fine in colour as if coated with mother 
of pearl; and in^some of the other eggs, which are cut 
open, may be seen the young caterpillars coiled up. It is 
not easy to describe the beauty of these objects when 
viewed under the opaque speculum ; the regularity with 
which they are placed, the delicacy of their texture, and 
the beautiful and ever varying colours which they present 
to the eye, give the spectator a high degree of rational 
delight. 

Lastly, I send for your inspection a very singular insect, 
the notoxus monoceros ; the peculiarities of its figure are 
very remarkable ; the head is of a dark colour, and appears 
to be hid or buried under the thorax, which projects for- 
wards, like a horn ; and the whole insect is curiously co- 
Ter«d vnth hair. I imagine it to be very scarce, having 
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seldom met with it ; the specimen I now send I found on a 
flower in the garden. 

In my next letter, I will endeavour to point out other 
objects, equally curious with those which accompany this 
paper, 

I remain, dear sir, 

Your obliged friend, 

ToT, QiLL, Esq. ThOMAS CaRPENTER. 

Remarks and Additions. By the Editor. 

In plate I. fig \ is a magniíied view of one of the beau- 
tiful antennsB of a midge-fly ; it is composed of a series of 
balis, with necks connecting them together, and the balis 
are surrounded with fringes of hairs. Fig. 2 represents two 
of the balis, with their necks and hairs, raagnified still more. 

Fig. 3 is a back view, and fig. 4 a side view, of one of the 
capsules of a fern, exhibited on a highly magnified scale ; 
and in which the spring which causes the capsule to open 
and discharge its seeds is seen. Fig. 5 are magnified views 
of two of these seeds. 

Fig. 6 is a magnified view of one of the singular scales 
taken from the feelers of a small hunting-spider. It is co- 
vered ali over with a kind of rough granulations. 

Fig. 7 is a highly magnified view of a portion of one of 
the hairs of a field mouse, as view^ed in Mr. William 
TuUey^s achromatic microscope, with the assistance of a 
greyed glass, to cut ofF the aberrations of the light. Its 
very curious markings are well displayed. 

Fig 8 exhibits two of the eggs of the insect which infests 
the rat, adhering to a part of one of its hairs, as shown on a 
tolerably large scale. 

Fig. 9 is a magnified view of part of one of the wing-cases 
of a cicada. It is very curiously marked, appearing as so 
many intersecting paths, surrounding patches of green, each 
of which has a mount within it, and a brown spot in 
the centre of the mount. 



On the Microscope. 7 

Figs. 10, and 1 1 are highly magnified views of the inter- 
nai and externai parts of one of the three instrumenta in- 
olosed in the proboscis of a cimex. They are, however, so 
long, that it is quite iinpossible to introduce them on a suffi- 
ciently magnified scale, in the limit of the plate. 

Fig. 12 is a magnified view of the head of a cicãda, the 
upper part of which has two projections in the form of ears. 
Its two compound eyes, one on each side; and its two 
stemmata or single eyes, in the front of its head, are dis- 
tinctly seen. 

Fig. 13 is an externai view, and fig. 14, a section of seve- 
ral eggs, of the lacquey moth, represented on a large scale. 

On viewing the Contractile Power of the Bíood in 

Curdling. 

In our last volume, page 337, we mentioned this singular 
appearance of the globules of the blood in curdling, as re- 
sembling heapsof similar coins,sliding one beneath another^ 
when the heaps are thrown down ; and as was kindly exhi- 
bited to us by Mr. Lister. Since then, we have found that 
jàn excellent mode of viewing this appearance is, by plaeing 
a small drop of fresh blood upon a slip of glass, and 
instantly covering it with a very thin slice of tale. The 
globules of blood will thus be enabled to assume this inter- 
esting situation without the obstruction caused by tlie pres- 
sure of another slip of glass upon them, as described in our 
former Communications upon this subject. A high degree 
of magnifying power, is however, necessary tobe employed, 
such as that afibrded by a single lens, of the sixtieth of an 
inch focus, for instance. 

On viewing Decomposed Glass, as a Transparent and 

Opaque Microscópio Object. 

Our readers must no doubt have frequently seen window- 
glass, partly decomposed by the action of ammonia, in the 
windows of stables, and become covered with apearly coat. 
This coat is capable of being scraped off with a knife, in 
the form of scales or thin lamina, and has a beautiful ap- 
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pearance under the microscope, both as a transparent, and 
as an opaque object. As a transparent object, the laminse 
appear coloured yellow, orange, red, purple, and sometimes 
blue, owing to the refraction of the light passing through 
them. On wetting them^ ali the colours disappear^ but are 
again restored, when the glass becomes dry. Sometimes 
piece^ of broken black quart bottles may be found which 
have undergone this partíal decomposition^ and their colours 
are eren more splendid than those of the window glass. 

(To be eontinned.) 

II. — Recollfctianê of his Father, the late ilfr. Thomas 

GiLL. By the Editor. 

Mr. Gill was the eldest son of a Lancashire watch and 
clock tool manufacturer, who removed with his wife and 
family from the neighbourhood of Prescot, the original seat 
<}{ this manufacture in England, to Birmingham, where, 
however, he soon died, leaving his widow and six young 
children to lament his loss. 

The Lancashire watch and clock tool manufacture was 
originally established in this country by a colony of Swiss 
Huguonots, who fled here to avoid a religious pers«cution, 
and brought with them the knowledge they possessed in 
many valuable arts and manufactures ; and, indeed, it is 
to them that this country is also indebted for the introduc- 
tion of some of its most important branches in the silk, 
wooUen, and other trades ; and there certainly were no 
persons so well calculated to afford instruction in the very 
difficult art of working steel in perfection. In fact, at this 
present time, the Swiss workmen possess superior methods 
of treating iron and steel, known only to themselves ; and 
we daily see instances of their great skill^ in the construc- 
tion of their watches, musical seals and boxes, and other 
exquisite mechanical performances. 

Educated in the knowledge acquired by the Lancashire 
Wat«h and clock tool makers^ Mr. Gill was thus enabled 
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to carry improvements inío whatever articles he tnanufac'» 
tured, and he possessed 8uch an ardour^ and so enterprizmg 
a spirit^ that he succeeded in greatly improving the qualities 
of ali those articles which bore the stamp of his name. 
The Editor well recollects, that in his infancy (now up- 
wards of half a century since), his father was estabUshed 
as a tooly fíle^ and saw manufacturer, and in the practice of 
employing both Lancashire and SheíBeld workmen, in 
making the numerous articles comprised in those diíFerent 
branches. And, even at the present day, smooth files of 
his father's making, when but a youth, are yet in use, and 
are valued by their possessors at more than their weight in 
gold, from their superior quality of not clogging in their 
teeth, as such files generally do. So, likewise, the saws 
of his early manufacture, continued perfect to the end of 
their duration, and what had, perhaps, oríginally been a 
hand-saw, finally ended in becoming a key-hole saw, from 
the continuai filing away of its teeth in sharpening it, thus 
narrowing its original breadth, and yet its quality continued 
perfect to the last. 

It would be impossible for the Editor, at this distance of 
time, to recollect the manifold articles which his late father 
was in the habit of manufacturing in his early days • 
amongst others, however, he is able to mention steel elastic 
plated spurs, things then unheard of, the plated spurs 
usually made being clumsy heavy things, too stiff to bend ; 
whereas his were light and pleasant to wear ; and the test 
of their goodness was their branches being capable of 
springing or bending until their extremities met, and then 
flying back again to their original extent, when set at 
liberty. 

In his business of saw-making, he had occasion to harden 
pit-saws of considerable length, and they being made of 
cast-steel, the greatefet nicety was required in uniformly 
heating them from end to end previous to quenching them 
in the hardening liquid. This difficult task he accom- 
plished by erecting a reverberatory furnace of sufficient 
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lengthy having a fire-place at onaend of it, and the âame 
and heated air from which, passing along the horizontal 
flue or working part of the furnace; was then again returned 
in another flue, formed above the fumace, a thin layer of 
earthen tubes or quarries, supported upon iron cross-bars, 
forming the sepafation between the flues ; and from thence 
the heated air and flame passed up the chimney. In this 
way, and notwithstanding the fire was at one end of this 
long fumace, yet the flame being made to pass twice 
through it, the heat was rendered nearly uniform, and its 
equality of temperature was still further insured by means 
of small air-registers, built in the externai wall of the fur- 
nace, towards that end of it where the fire was placed, and 
wbich had iron doors to them, and by opening which doors 
the excess of heat towards the fire-place could be abated 
when necessary, aiways however carefully shutting them 
again previously to heating the saws in the furnace, in 
order to prevent their oxidation by the air, which would 
otherwise have entered at the register doors. A hanging- 
door at the opposite end of the fumace to that in which 
the fire was made, could be raised and lowered when ne- 
cessary, in order to place the saws in the furnace to heat 
them, and to withdraw them again to quench and harden 
them. 

A reverberatory furnace of the above kind is useful in 
many other branches of manufacture besides saw-making, 
and indeed his father frequenlly employed it for uniformly 
heating other cast-steel articles ; in particular, he had made 
numerous steel ribs, intended to stretch the feathers forming 
the wings and tail of an artificial biid, made large enough 
to contain a man within its body, and who, by means of 
proper machinery, could put the wings and tail into motion. 
This contrivance was the work of a projector, previous to 
the use of balloons, and who thought he should thus be 
able to cause the bird to mount into the air, cariying the 
man with it. We need hardly say, that beyond making an 
exhibition of his bird at the Pantheon, in this metropolis. 
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and where it astonished crowds, who âpcked to see it wave 
its wings, and move its tail, it totally failed in its object, 
and the projector, after endeavouring to ascend from the 
roof of a barn, and of course falling to the earth, fled away 
himself, leaving the costs of constructing his bird unpaid 
for ! However, this afforded the Editoras father an oppor- 
tunity of evincing his great skill in the difficult art of 
working, hardening, and tempering cast-steel, in the manu- 
facturing of the above-mentioned steel ribs, some of the 
largest of which were upwards of nine feet in length, and 
yet weighed not more than nine ounces each ! These ribs 
were made square, and tapered away gradually from their 
thickest parts^ or where they were united to the machine^ 
to their ends ; and yet were so perfectly hardened and 
tempered, that they were as elastic as a waggoner's whip ; 
and, in fact, his father frequently caused the trees in his 
garden to be beaten with them, to exhibit their wonderful 
perfection to his^visitors, without in the least degree injuring 
their quality ! 

Mr. Gill was also one of the earliest improvers of the 
cotton-spinning machinery, and for some time carried on 
that business on his own account with great success, having 
at an early period spun cotton threads as fine as one hun- 
dred and eighty haiiks to the pound. However, some of 
his early friends became desirous of uniting in partnership 
with him in this undertaking, and, in consequence, the 
machines were^increased in number, and part of a large 
building, erected as a steam-mill, at Birmingham, was fiUed 
with them. The undertaking would, no doubt, have finally 
proved exceedingly advantageous to ali the parties con- 
cerned; but, in consequence of some great failures taking 
place amongst the Lancashire cotton-spinners, his partners 
became alarmed, and insisted upon disposing of the whole 
of the machinery by auction. At the sale, it was purchased 
by the late celebrated Mr. James Watt, for his friend David 
Dale, and, no doubt, became the models for his celebrated 
Lanark cotton-works. Mr. Watt, after completing his 
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purchase, stated, that it was the finest machinery of the 
kind that he had ever seen in his life. A high compliment 
indeed from one so eminently qualiíied to judge of the 
value of machinery. 

Mr. Gill was early honoured by the friendship of, and 
was continually applied to by, the late Matthew Boulton, 
Esq., the founder of that magnificent establishment, the 
Soho, near Birmingham, in ali cases where his superior 
knowledge in the treatment of steel was deemed useful, 
and this before Mr. Boulton had united in partnership 
with Mr. Watt \ and even after that event, he was con- 
Btantly in the habit of furnishing the cast-steel, which was 
formed into springs by their workmen, suitable for their 
uses in their steam-engines, and which were afterwards 
hardened and tempered by him, and never failed to perform 
their destined offices. On one occasion he was employed 
to make the steel springs used in actuating a machine in 
the nature of the catapulta, and which was contrived by 
a Frenchnian, named Loyaute, to throw hand-grenades. 
This machine was put to trial in Mr. Boulton 's pleasure- 
grounds, at the Soho ; and the Editor having placed him- 
self behind it, in a convenient posture to watch the path 
of-the grenade about to be thrown from it, was nearly 
killed by an iron compound pulley-block, or sheave, which 
was employed in drawing down the arm of the catapulta, 
by means of an iron chain ; and the chain breaking, the 
pulley-block was projected with such force backwards, as 
to strike off the arm of a tree immediately above the 
Editoras head. 

One of the most important pursuits which Mr. Gill ever 
engaged in, was his retrieving the reputation of English 
Bwords, which, in the year 1783, had fallen into such de- 
served ill-repute, that an English officer would not trust 
his life to the hazard of the probable failure of his English 
sword-blade, upon any consideration whatever ; although, 
only a century preceding, James the Second passed an act 
txpressly prohibiting, under s«vere penaltíes, th« importa- 
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tion of swords from Germany, or any other nation ; a clear 
proof, that, at that period, the English swords were suffi- 
ciently good to be relied upon. However, in the year 1783, 
a petition was presented to the Lords of the Treasury, by 
the London sword-sellers, praying leave to import sword- 
blades from Germany duty free, under the degrading idea, 
that those of English manufacture were of an inferior qua- 
lity. But as a friend to the manufactures of England, the 
late Duke of Norfolk, then Earl of Surrey, and one of the 
lords of that board, wrote a letter to a gentleman of Shef- 
field, Mr. Eyre, dated October 1, to the following purport: 
" You will please inform those whom it may concern, 
that a petition hath been this day presented to the Trear 
sury, praying permission to import swords and sword-blades 
from Germany, duty free, on account of the inferior quality 
of English blades. I should be very happy that any in- 
genious manufacturer of Sheffield would supply me with 
such Information, both as to price ánd quality, as would 
enable me to remove so disgraceful a reflection on English 
ingenuity." The business of sword making being, how- 
ever, more immediately within the province of the Bir- 
mingham manufacturers, Mr. Eyre sent Mr. Gill an extract 
from his lordship's letter, who thereupon, in December of 
that year, presented a memorial to the Right Honourable 
the Lords of the Treasury, stating that sword-blades could 
be made by him of as good a quality as those from Ger- 
many, and praying that the comparative goodness of tho^e 
of both countries might be examined into. In consequence 
of which, ^a letter was written by Mr. Sheridan, to his 
grace the master general, and board of ordnance, and ia 
answer thereto it was remarked, " that the board of ord- 
nance does not furnish any swords to the regiments of 
dragoons ; but they apprehend the error has arisen from 
the application of colonels of regiments of dragoons, who 
supply swords for their own corps; nevertheless, if their 
lordships wished an investigation of the matter, and they 
would direct aliumber of foreign swords to be sent to the 
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Tower, the board vvould give directions to have their good- 
ness examined and compared with those of Birmingham." 

This answer was sent the 7 th of January, 1784, and 
there the business ended. No foreign swords were ever 
sent to the Tower for the above purpose, nor was any trial 
of their comparative goodness ever made ; and it was not 
till the year 1786, that Mr. Gill obtained the object of his 
pursuit, though he had made repeated and fiuitless at- 
tempts for that purpose. For, on an order for ten tbousand 
horsemen's swords being issiied by the East índia Com- 
pany, which was divided indiscrirainately araongst English 
and German manufacturers, Mr. Gill, being still anxious 
for the comparative proof, presented a petition to the com- 
mittee of shipping of the East índia Company, requesting 
that ali the swords of the different countries and manufac- 
turers might be proved by a test, so as to ascertain the 
difference of their qualities. This produced an order for 
that purpose, and a resolution that none but such as on 
inspection and proofs stood that test, should be received. 

Accordingly, when the swords were sent to the company 's 
waréhouse, they underwent an examination by a test or 
machine, recommended by Matthew Boulton, Esq., of the 
Soho, for trying the quality or teraper of the sword-blades ; 
namely, by forcing tbe blade into a curved state, and which 
reduced its length of thirty-six inches to twenty-nine and a 
half inches only> from the point to the hilt. The result of 
this trial proved, that Mr. Gill had two tbousand six hun- 
dred and fifty swords received, and only four rejected. 

That of the German swords, fourteen hundred were re- 
ceived, and twenty-eight rejected, being in the proportion 
of thirteen to one of Mr. Giirs. 

And that of the other English swords, only two tbousand 
seven hundred ^ere received, and one tbousand and eighty- 
four rejected ! 

It was owing to the parsimony of the London retailers 
of swords, that the English swords fell into disrepute ; the 
fact was, they employed unskilful workmen, and bought 
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goods oF an inferior quality. To corroborate this fact^ it 
may be necessary to relate a case in point : — A London 
dealer having executed a commission for swords for General 
Harcourfs regiment of dragoons, prior to its going to North 
America, in the war of the revolution of that country, was 
called upon by the General on his retum to England, and 
upbraided by him in the severest language of reproach, for 
having supphed his troops with swords of so base a quality, 
that they either broke to pieces, or became useless, in the 
first onset of an engagement, by which many of his brave 
Boldiers were unworthily slaughtered, and his own person 
exposed to the most imminent danger. In this distressed 
predicament, the contractor applied to Mr. Gill, who had 
never before supplied him with any sword-blades, in conse- 
quence of another regiment wanting some at that time, to 
know at what price he could render swords of such a qua- 
lity as to bear what he, the contractor, called a severe mode 
of trial, namely, striking the sword with violence upon a 
large flat stone. But Mr. Gill, in answer, told him he 
thought it by no means so severe as it ought to be, to de- 
termine properly the real quality of swords ; and that he 
would engage to serve him with such as should Btand a 
much severer.test, at an advance of only nine-pence for 
horsemen's, and six-pence for small swords, more than was 
giveii to other makers for those of an inferior quality. In 
fact, besides subjecting his sword-blades to the test of 
bending them in the manner above-mentioned, he caused 
them to be struck ílatways upon a slab of cast-iron, and 
edgeways upon a cylinder of wrought-iron, frequently a 
piece of a gun-barrel, which they often cut into two parts. 
Nay, so exceedingly tough were they, although made of 
«ast-steel, that^ after cutting a gun-barrel asunder, he would 
frequently wind one of them around it in the manner of a 
ribband, without its breaking ; and indeed the greater pari 
òf the blade would recover its original straightness, the 
part nearest to the point only remaining in a coiled state. 
The result of this great success was, that he was very 
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frequently appliíd to for his superior sword-blades^ cven 
by German oflScers, who preferred tliem to those of the 
manufacture of their own country. Neither did he content 
himself with improving the quálity of his sword-blades, 
but he likewise studied their embellishment, both by blueing 
and gilding them in the most elegant manner, and by em- 
bossing them, and in whicb he employed the talents of the 
first-rate artists. 

Besides his business of a sword- cutler, Mr. Gill was also 
a large contractor for the supply of ironmongery stores to 
the office of ordnance, and which also included the supply 
of tools and materiais for the use of the royal military 
artificers ; and, in fact, in one year in particular, he supplied 
such to the amount of upwards of one hundred thousand 
pounds sterling! And, indeed, so voluminous were the 
accounts, that it cost the hfe of one of his most expert 
clerks to get through them. In fact, the ordnance granted 
him imprests to the amount of fifty thousand pounds, in 
one instance, and thirty thousand pounds in another, to 
enable him to execute those large supplies. 

He was also the first gunmaker in this country who set 
up, as it is termed, or put together, musquets, carbines, and 
pistols, for governraent use, out of London. During the 
French revolutionary war, however, the ordnance finding 
the supply from the London gunmakers to be insufficient 
for the extensive dem^nd for fire-arms, determined that 
they should likewise be set up in Birmingham, from whence 
indeed the locks, barreis, brass-work, &c., had always been 
fiP procured ; but the arms were set up under th« inspection 
of viewers, in the Tower of London. And accordingly he 
wrote to fJie Editor at Birmingham, whilst he himself was 
in London, desiring him to wait upon the Birmingham 
gunmakers, and to apprise them of the wishes of govem- 
ment on this head, and likewise to inform them that he was 
determined government should not be disappointed, and 
that uniess they would undertake the task, he would him- 
ielf become a gunmaker. They, howeyer, were so much 



Recollectiom qfthe late Mr. Thomas GilL 17 

alarmed at the thoughts of setting iip fire-arms under the 
rigid inspection of the view-masters, having merely been 
makers of musquets for the African trade, and the mer^ 
chants, and of ordinary pistols and fowling-pieces, that 
although their workmen were out of employment, owing to 
the war putting a stop to their trade, yet not one of them 
would venture to enibark in the undertaking. On this, 
Mr. Gill brought down into the country with him an in- 
spector and view-masters from the Tower; a proof-house 
and view-rooms were constructed in the vicinity of Bir- 
mingham^ upon the borders of a navigable canal, and he 
commenced the important object, in which indeéd he was 
greatly assisted by the care and diligence of the inspector, 
and proof and view masters, his task being chieây confíned 
to the financial department ; and after having thus readily 
fallen into this important pursuit, and succeeded for several 
years in affording complete satisfactiou to the inspector and 
his officers, and consequently to the board of ordnance 
itself, the Birmingham gunmakers at length began to rouze 
themselves, and endeavour to share in the work ; and with 
this intent, to endeavour to get back their workmen from 
Mr. Gill; this, however, government would not permit, 
and they were therefore under the necessity of procuring 
others. About this period also, the lease of a powerfui 
forge and water-mills, situated in the midst of the gun- 
barrel welders, having expired, Mr. Gill took a lease of 
thená, and thus completely established himself as a manu- 
facturer of gun-barrels also. However, in process of time, 
the other Birmingham gunmakers entered into the businèss 
of setting up fire-arms, and, during the late wars, have 
rendered the most essential services to government. 

The forge and mills above-nientioned were constructed 
upon the usual plan, of the water-wheels running as fast as 
the water could drive them, and, consequently, to the greãt 
waste of their power. They were, likewise, at the end of a 
long lease, in such a state of dilapidation, that they required 
nearly an entire renovation, and, accordingly, were taken 
upon a repairing lease for the long period of ninety-nine 

YOL. TI. C 
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years. The Editor then prevailed upon his father to adopt, 
in the construction of the new water-wheels, the scientific 
principies established by the experiments of the celebrated 
Smeaton ; namely, that in overshot water-wheels, the peri- 
pberíes should not move with a greater speed than three 
feet per second. This slow motion being however so very 
dííTerent from the usual speed of such water-wheels, it was 
detennined that the novel experiment should be first tried 
by the removal of a small water-wheel, of only twelve feet 
in diameter, and over which, when the mill-pond was full 
and the head and fali was twenty feet, the greater part of 
the water was thrown, without much of it entering the 
buckets ; in short, it was the most wastefiil water-wheel in 
the works. In place of this, another water-wheel, of six- 
teen feet in diameter, was substituted ; and instead of being 
an over^shot, it was what is termed in this country a back- 
shut, and in the United States, a pitch-back, wate]^wheel, 
the water being laid upon it behínd, near to its top, and its 
motion being in the same direction with thát of^the water 
ilowing from it, so that, in time of floods, it was less ob- 
structed by the back-water, or tail-water. When this 
wheel was completed, it was found that ali the water it re- 
quired would have passed through a hole an inch square 
only, and that instead of moving at the rate of three turns 
per minute, as intended, it made two and a half revolutions 
only, and yet it performed its work, that of actuating two 
pairs of large forge-bellows, most perfectly. The success 
attendant upon this first experiment, led Mr. Oill to con- 
struet two other water-wheels, the one of síxteen feet in 
diameter, and five feet in breadth, with deeper buckets 
than usual ; and another of the same diameter, and ten 
feet broad ; and by dividing the work of boring and grind- 
ing gun-barrels, and grinding and polishing sword-blades, 
between these two water-wheeis, the expenditure of the 
water was very greatly economised, and the mills aiso ren*^ 
dered much more powerfui. 

{Toht eantinuêd.) 
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III. — O/i the singular Whirling Motion of a Wafch^glâsi, 
without any apparent cause, Communicated to the 
EHiTOR, ôy Mr. Charles Wheatstone, of Conduit 
Street. 

Mr, Wh e atston r first saw this curious effect at the shop 
òf a Lapidary, in Edinburgh, about a year and a half since; 
but it has only recently been recalled to his notice. 

If a watch-glass be placed, with its convex side down^ 
wards, upon a plate of glass wetted with water, and the 
plate be inclined in a proper manner, it Vill soon begin 
to gyrate, or assume a circular moveiuent, in addition to the 
sliding one, occasioned by inclining the glass plate ; and 
this circular motion may be continued at pleasure^ by so 
changing the inclination of the glass plate, as to cause the 
watch-glass to continually traverse along the edges or sides 
of the plate. Nay, by dexterous m^anagement, it may even 
be caused to run up hill^ whilst the circular movement 
of the w^tch-glass continues, owing to its momentumi 
or vis inertia. 

No satisfactpry cause has as yet been given of this 
curious effect ; the water is attracted in a circular form, un- 
demeath the centre of the watch-glass, and it is thought, 
exerts a tangential influence upon it, as it is carried along, 
and thus causes it to assume this circular motion. 

The lapidary had formed the Scotch topaz into portions 

of solid spheres, and pretended that they mu st be neces- 

^sarily employed to produce the above singular effects ; 

a coramòii watch-glass, however, is fully sufficient for 

the purpose. 



IV.— Ô« the Union of Mechanical Skillwith the Highfist 
Attainments in Science. JBy Dr, Thomas P. Jones. 

(^Continued from Vol, V,pageSTé.) 

The manufacture of puttery had remained ia England 
in a compfHratiyq rude state, im{;il,Mr. Josia^ Wedgewood, 

c2 
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about sixty years ago, effected in it a complete revolution. 
The porcelain used by the opulent, was imported from 
. France, to the great disadvantage of the English manufac- 
turer. Wedgewood was the son of a potter in Stafford- 
shire, and, from his early youth, was employed in his father's 
business. His education was very limited, and his patri- 
mony small; but his mind was vigorous, and he soon 
manifested its superiority, by the improvements which he 
introduced« 

By him was invented the Wedgewood, or QueenVware, 
which not only excluded the foreign manufacturer from 
the market, but also supphed a large quautity for expor- 
tatioD, and gave a new spur to trade, extending the biisi- 
ness far beyond ali former example. He made himself 
acquainted with chemistry, instituted a vast number of 
experíments, and discovered various materiais, applicable 
to his business, forming many new species of earthen-ware, 
and porcelain, both useful and ornamental. As he acquired 
wealth, he liberally expended it for the promotion of the 
arts, particularly in their application to his own business. 
The figures on his cameos and intaglios, rívalled the pro- 
ductions of ancient Greece. The Portland vase, found 
in the tomb of the Emperor Severus, he imitated, with per- 
fect success, in form, in colour, and in the grace and beauty 
of the figures with which it was enriched. 

fiy his means the distríct which he inhabited became 
the centre of a vast population, and a place of great wealth. 
He lived highly esteemed for his moral and inteliectual 
qualities, the associate of men distinguished for genius and 
«cience, and died universally regretted, in the year 1795. 

Sir Richard Arkwright, the youngest of thirteen children, 
'whose parents were in indigent circumstances, was originally 
a country barber ; but although he enjoyed neither the ad- 
vantages of fortune, or of education, nature had endowed 
him with a fine mechanical genius, and .an untiring ardour 
in thé pursuit of his objects ; these qualities enabled him 
to rise above the numerou» obstacles resulting from obscu- 
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rity, from poverty, and from prejudice ; procuring for hiia 
both rank and title^ and enabling him to accumulate a 
príncely fortune. His first recorded mechanical efibrt^ was 
in the pursuit of the phantom, perpetuai motion ; a phantom* 
which has misled a great number of men, possessing more 
mechanical genius than scientific information, and has 
sometimes beguiled those who had some claims to leaming. 
Arkwright was induced to abandon his chimera, and he 
then turned his attention to the improvement of the ma- 
chinery for the spinning of cotton. At this períod, cotton 
was scarcély known in Great Britain as au article of com- 
mercê, whilst at the present day, it is in a commercial and 
manufacturing point of view, the most important; €m-* 
ploying a large portion of her population in the various pro- 
cesses connected with it, and increasing the national wealth 
in an unexampled degree. 

An individual, obscure, and apparently powerless, was 
destined, by his mechanical skill, to produce this mighty 
revolution ; the business which he created, caused towns 
to be founded, where, otherwise, hamlets could scarcély 
have existed ; and has given to the cultivator of the soil in 
our own (the United States), and many other countries, a 
most important article of produce, exhausting it but little, 
remunerating the labourer for his toil, and furnishing to 
every civiUzed country, innumerable articles of comfort aad 
convenience. Before dismissing this eminent individual, 
we will remark, that the essential improvements made by 
him, remain with little or no alteration to the present day; 
these are, the ingenious mode of drawing out the cotton by 
means of roUers, and the beautiful process of delivering it 
from the cards in a continued âeece. The mechanica] 
genius of Arkwright was not his only excellence, for after 
baving caxríed his inventions into complete eífecl, he intro- 
duc€d into the manufactories in which he was concerned, a 
degree of order,^ cleanliness, and industry, altogether unex- 
ampled ia any similar estabUshment. After speaking of 
the improvements made by Arkwright, in the manufacturing 
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of cotton, we are led, by a natural associatron, to th« steam-^ 
engine^ as it carne out of the hands of that scientific me- 
chanic, Watt. At the time when Arkwright was bringing 
his machinery to perfection, Watt was a mathematical in- 
strument-maker, in Glasgow. Having attended the lectures 
of Dr. Blacky who was then professor of chemistry in that 
place, he had become acquainted with the doctrine of latent 
heat, as discovered and taught by that eminent individual. 
A working model of the atmospheríc steam-engine was 
placed for repair in the hands of Watt; and he was led to 
remark the great waste of heat, in the condensation of the 
steam ; a waste^ the amount of which could be estimated 
only by one possessed of the scientífic knowledge which he 
had derived from Dr. Black. To obviate this, required 
that singular skill which he displayed in the improvements 
which he introduced ; producing econoray in fuel, acquiring 
a vast accession of power, and rendering the motions of the 
niachine so equable and raanageable, as to adapt it per- 
fectly to the purposes of the manufacturer; thus giving hira 
a first mover, which he could use wherever a small quantity 
of water, and the requisite fuel, could be obtained. The 
steam-engine, therefore, contributed in an eminent degree 
to the success of the cotton manufacture, as well as to that 
of many others. 

We shall have occasion to exhibit to you, at some other 
time, various proofs of the eminent skill of this philosophical 
mechanic, who, whilst he acquired the wealth which he so 
well deserved, gave to his country, and to the world, an in« 
strument more powerful in its operation, and more general 
in its. application, than any previously known. At the 
Chacewater mine, in Cornwall, there is a steam-engine 
erected, of 1010 horse power, and, of course, performing 
the labour which would require the employment of 3030 
horses, supposing a horse to perform 8 hours constant la- 
bour, in every twenty-four. By this en^ne, a mine of 
j600 fathoms deep is kept dry. In numerous instances, 
mines which had been abaudoned, in consequence of the 
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impossibility^ orthe expence^ of keeping them from water^ 
are now worked with facility and profit ; and the engine is 
applied to a varíety of purposes^ too numerous to detail. 
In the structure of the steam-engine, in its present improved 
State, we see the application of the principies of mechanicai 
philosophy, in a number of beautifui and ingenious contri-* 
vances, which give to its motions the appearance of intel* 
lectual impulse ; whilst a knowledge of the most recôndito 
principies of chemical philosophy is displayed in the forma-' 
tionand arfangement of its several parts ; exemplifying in a 
manoer the most stríking, that ^' knowledge is power,'* and 
proving the correctness of the observation, that this machine 
is " a present from philosophy to the arts." 

(To be eontinued.) 



V. — On Mr. Ross Winans's Improved American Car^ 
riage for Rail Ways, and on Rail Wayi* ByJ. L. 
SuLLivAN, Esq, Civil Engineer^^ 

Thb public works of our country have receired their imr 
pUlse^ and public opinion is daily attaching to them an in- 
creased value. The form first given to them had a direct 
relation to the more imn^ediate and most important object, 
the domestic trade of the States to which they belong* 
Bat tbere is also another valuable object, not always suffi*^ 
ciently distinguished^ namely, proíit from transport. The 
agrícuiture of our extensive vallies, and the minerais 
abounding in their mountainous borders, demanded canab ; 
and favourable ground, with abundance of wàter, reconi- 
mended them. But revenue from transit commerce ori** 
ginating beyond the borders of the State, most active when 
the western waters are favourable to conveyance far into 
the country, the elevation of the intervening ground, and 
our climate, seem to prescribe rail-road Communications^ 

* From the '* Journftl of the Frtniílin Instituto. ' ' Thifl camage it pateatdl 
ii^thit ootmtzy. 
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The reasons which induced the intelligent citizens of 
Baltimore not to rest contented with the Potomac and 
Ohio canal, but to undertake a rail-road of unexampled 
extent and boldness of design, in order that merchandise 
from that city might reach the Ohio seasonably, are ob- 
vious ; and if general considerations were sufficient to jus- 
tify that resolution before the new carriage was known, 
how much more confidence may now be entertained, since, 
by this invention, the AUeghanymountains will be traversed 
with as much useful eíTect as the plains of England bave 
hitherto been ; and steam power add unexampled expedi- 
tion to unprecedented economy. 

While, therefore, the products of Virginia and Maryland 
from along the tributaries of the Potomac, must give 
ample occupation to that canal, as those of New York do 
to Erie, and as Pennsylvania must to those formed by this 
State, it will be found that more must be done ; that the 
system of commuuication will be incomplete until Phila- 
delphia draws her supplies of merchandise from New York, 
by the facility of a rail-road ; and the interior of the States 
shall reach the wheat market in winter, by a continued 
rail-road, the whole distance from Carlisle. It is alone by 
economy of access to market, that the flour of Philadel- 
phia can be afForded as low as will be tbat of Baltimore. 
And New Jersey will make her canal, but will not neglect 
a valuable source of revenue more sure, from a rail-road for 
winter travei. 

The opinion appears to be established, that our country 
requires a different kind of rail-road from that employed in 
England. The comparative density of her population, the 
immensity of her trade, and the moderate extent of her ter- 
ritory, are ali contrasted with our widely extended States^ 
and spate population ; but while the greatness of our agri- 
cultural produce supplies the deficiency in the comparison 
as to quantity, there remains with us the present disadvan- 
age of great distances, the uncommon length of our public 
Works of this kind. Less expensive modes of construction. 
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in order that the investments may not be a loss of value in 
the fírst hands^ seems indispensable. 

Various forms of rail-ways have been suggested, and 
some of them sacrífice durability too much to cheapness. 
I aim, therefore, to show, how there may be saving enough 
in capital to allow, besides ample dividends, a reservation 
from revenue, to form a renovating fund. If this fund is 
allowed to accumulate at compound interest, rail-roads of 
a kind suitable to our climate, may be among the best pro- 
perty, because they are not liable to be rivalled, like turn- 
pike-roads, by free roads. Rail-ways cost too much ever 
to be free ; besides, they must have appropriate carriages, 
owned by the proprietors of the roads, in order that the 
public may have fuU accommodation/ The public has the 
same interest with the owners, in there being an ample 
number of waggons. 

Perhaps it will be found that a rail-way of the foUowing 
description will combine economy with long duration. It 
will not indeed be elegant, but substantial. 

No rail-road can be of long service that is not substan- 
tially and accurately made. We may use cheap materiais, 
but the foundations and workmanship must be perfect. 
In England, they employ much broken stone, for reasons 
not so applicable to our plan as to theirs. It serves to keep 
their stone blocks in place, and to íill the trenches in which 
they rest. But great care is to be taken to form under- 
drains, and they also take other precautions to keep the 
earth dry, and consequently hard. We should have occa- 
sion to go to more expense for the same object, if it were 
accomplished eíFectually. They have only to guard against 
the effects of one foot of frost in depth, but here it pene- 
trates two or three feet Ice must not be suffered to form 
among the foundation, and it must therefore be kept dry. 
But when our plans and estimates propose an imitation of 
the English raU-way, how is it that the cost is made to ap- 
pear less, notwithstanding that the iron and labour here 
cost double the expense ? It is because the ground-work 
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is not dçemed necessary to be so guarded with precautions* 
As^ain in this there is danger of saving too much» 

Timber is so plentiful in some paris of our country, that 
nothing seems easier than to.have a rail-road, by laying 
down cross-sleepersy surmounting them with string pieces, 
and these latter with iron. But how long will it be before 
the decay of the surface in contact with the ground will 
disturb its levei and parallel^ and the travei upon it tear it 
to pieces ? Posts set in the earth, will be more substantial, 
and they may be guarded at the surface in the fdlowing 
manner. 

It is well known that ali posts rot only at^ and a líttle 
below, the surface of the ground, where heat and moisture 
combine. Now it has occurred to me, that these two 
causes of decay may be counteracted, by surrounding those 
paris of the posts by pavements set in lime, or Roman 
cement. 

Anoiher mode proposed to save expense, is recommended 
for the Boston and Providence route. It is that of long 
stones set edgeways on broken stone, to receive a plaie-rail. 
But besides the difficulty of fastening iron to stone, this 
plan places the rails too near the surface, and subjects 
them to be covered with ice. The foundation must also 
be rammed equally eolid throughout, or otherwise the pass- 
ing of four ton loads will depress the string-stone where 
least supported. It has, besides, more liabilities to derange* 
ments ihan posts, and cannot cause much saving, if the 
requisite drainage is properly done. 

Perhaps the cheapest plan, consistent with firmness, is 
the following. Let the object be to make as much of the 
road permanent as can be done at an ordinary expense. 
Let embankments be made solid at once, by puddling 
them. Where wood is used for posts or piles, let them^be 
proiected with the cemented pavement^ be set in puddle 
fiUed with stones, and their heads be also proiected ; or, 
insiead of broken stone and stone blocks, set rough stone 
posts, three feei in width, and one foQt out qf the ground; 
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their heads being hewn smooth^ tnd also drilled, to receive 
a treenail in each, with which to secure the bearing tim- 
bers together and firmiy down at once. 

If the bearing timbers are of chesnut, they will be very 
durable, if split or sawed from tke Jheart of the tree to its 
circumference ; because quarters or eighths of the tree, 
thus preparedy will shrínk equally, and not crack. Being 
also lodged upon the heads of stone posts, they will not 
decay at the parts in contact ; the horizontal scarps should 
have their surfaces separated by the intermediation of a 
cement formed of lime and pitch, a composition used by 
shipwrights. 

The form of the timber allows the heart angle to be 
placed uppermost, and to be taken off, and a surface formed 
thereou of three inches in width, for the reception of the 
rail. A tree of two feet in diameter, will afford eight 
pieces, of nine inches in depth, and with a base of nine 
inches; and these dimensions, if the posts are even ten< 
feet aparty will be sufficient to bear loads of four tons^ and 
also be of sufficient lateral stiffness. 

The upper surface of the bearer is liable to be heated by 
the iron while exposed to the sun, and to shrink and crack. 
To prevent th is, the plate may be put on with screw-bolts, 
reaching through, with washers and screw-nuts below ; 
but to give the rail a firm bearing, and allow the cement 
of lime and pitch placed under the plate to remain, two 
rows of inch nails, and an inch apart every way, may be 
driven evenly with the surface of the wood ; and then, if 
the upper surface of the plate is convex, the wheels will 
run along the middle, and the pressure be equal. The 
passing load will not have a tendency to loosen tMs rail, as 
if it was made âat, for a flat rail cannot be mathematically 
a true plane. 

The modes of crossing roads, rivers, &c., are not essen- 
tially changed by this plan. 

The carriage requires a rather minute description to be 
understood by those to whom it is now for the first time 
presented. 
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If a rail-way is formed firm, smooth, and levei, the re- 
sistance to be overcorae is onlv friction at the axles, and 
gravitation, when the load is ascending. The latter being 
a uniform force, when resisting the ascent of carriages and 
their load, its ratio, according to the height of the plane, 
is alike applicable to the old and the new waggon. Fric- 
tion must ever exist, however lessened by the polish of 
surfaces, and the use of oil, in proportion to the weight 
pressing them together. The experiínents of Vince proved 
it to be a uniformly retarding force ; those of Colomb, that 
velocity, increasing in geometrical progression, only in- 
creased it in arithme tical progression. And we have, you 
well know, the experiments of Emerson to prove the pro- 
portion of power to weight, when metais of diíFerent kinds 
move on each other. It seems agreed, that iron and brass 
require one-fifth. 

But when the surfaces in question are those of an axle, 
and the nave of its wheel, the friction is placed under cir- 
cumstances to be overcome by the augmented power of the 
lever, that of the second class, which, of course, common 
wheels are well known to be. 

The mechanical ingenuity of England, appears to have 
been directed to the perfection of the rail-road and engines; 
the carriage had received no farther iniproveraent than 
good workmanship. This had achieved the important ad- 
vantage of reducing the power, according to general prac« 
tice, to the one hundred and seventy-fifth partof the load. 

In this stage of the art, Mr. Winans conceived the idea 
of combining in one carriage, the first as well as the second 
classes of the lever. The eíFect of friction rollers, and 
friction wheels in machinery, were, no doubt, as familiar to 
his, as to other minds ; but to make a convenient carriage by 
this combination, principally for rail-roads, then only be- 
ginuing to be thought of in our country, was worthy of any 
mind familiar with mechanical science, and practised in 
ingenuity. It was not, until some time had elapsed, that, 
in 1826, he presented his first model at the Patent OflSce^ 
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with the inquiry, whether this combination in a carriage 
was known there. Learning that it was not, he deposited 
it in evidence of his right, and subsequently made that 
form of a compound carriage which is described as 
follows: 

The wheels of common carriages operate as levers of the 
second class, because the wheel turns on the axle; but 
when the axle turns witli the wheels, it operates as levers of 
the first class, or as a windlass. 

The main travelling wheels of his carriage, are of the 
latter kind. The fixed axles pass through the wheels, and ' 
extend about nine inches from them, on each side ; the last 
three inches thereof teing converted into smooth gudgeons 
or pivots. These enter the iipper parts of the rims of 
the secondary wheels (those of the second class of the 
lever), which, in this modification, are placed outside 
the large wheels, but do not touch the ground, and are of 
about half the diaraeter of the large wheels. They have 
each short axles, which work in brasses, placed underneath 
the side pieces of the frame of the carriage, and between 
which they are lodged. Their rims hangingon the gud- 
geons, tjieir short axles bear up the load-frame ; and when 
the primary wheels roU forward on the rail-road, their axles 
tum, and the gudgeons roU in, on, and under the smooth 
Burfaces of the rims of these outside wheels, which, of 
course, revolve slowly ; and tum perhaps once, while the 
large wheels and axles revolve ten times; the bearing 
or rubbing axles moving thus very slowly, perhaps no 
attainable speed of the carriage would cause them to heat. 

This form of the carriage thus requires no iSxtures ; but 
inessential parts are corobined naturally together, and work 
without any liabiUty to separate. Nor is there any friction 
but that o^ the small axles, which it is the object of the 
leverage to overcome. The friction, nevertheless, must be 
still there, however slòw they move. Comparativo slowness 
is incident to leverage. The space described by the sur- 
faees, may be a good index of the power employed in this 
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case; but the experiments of Walker and others, have 
shown tbat the ratio of resistance is as the weight^ nearly ; 
and not as the velocity. Indeed, it is evident that the mo- 
tion of the one end, and of the other, of a lever^ is relative. 
The gain of power is neither aQgmented nor diminisfaed^ by 
the qaickness of the application. 

Thus the oompound leverage of this carriage conqueni 
the resistance of fríction, and allows the augmenting the 
quantity of the load. The horse draws the instrument of 
his power^ as a part of his labour. His speed, Hke that of 
the steam en^ine^ would accelerate, till the force and 
the resistance balanced eacb other^ or steadiness was 
attained. 



VI. — On a New and Jfnproved Plan of Constructing Irom 
RaiJ^umys and Carriages, By the Chevalier Baader, 
of òlunich^. 

Munich, March 19th» 1826. 

It is generally acknowledged by the most eminent engi- 
neersy and by the most impartial writ;^rs on meçhanical 
subjects^ that the present construction of rail-ways, and of 
the carriages or waggons conveyed upon them^ is still very 
farfrom being arrived at that degree of perfection of which, 
by their principies, tbey appear to be susceptible ; and it 
cannot be denied, that, upon the whole, this most invaluabl^ 
iavaition is yet in a state of infancy. 
. To this imperfect state it is undoubtedly owing that 
thesQ artificial roads, though known, and partialiy uçed, 
for a century past, have not tiil now been extended over 
whoie countries, and used for ali sorts of conveyance ; and 
that the greater part of those companies whtch, a few 
years ago, had associated themselves for the establishment 
of rail-ways, in different directions, ali over Engls^nd, hav^ 
been dissolved ; and almo^t none of those numerous and 

• From th« " Jourmtl of tbt Franklin Iii»thut««" 
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iBftgmfiiMnt prqjectSy wbich were aiinounced in th« EngliiA 
papers, have been carríed into execution. 

It is, therefbre, my opinion, that before any important 
attd extensive plan of this kind can be adopted with a cer- 
tain prospect of success, it will be necessary to bring these 
roads, with their vebicles, and ali their otber mechanical 
cootrívances, to a higber degree of perfection, by removing 
ali the dífficulties and inconveoiences to which, in their 
present state, they are subject. 

In the first place, on the flat rails, or tram-ways, as well 
as the edge rails, the continuai rubbing of the wheels 
against the upríght ríms of the plates, or of the projecting 
flanches of the wheels against the sides of the rails, canse 
a considerable resistance, by which not only a great part 
of the moving power is wasted in an useless manner, but 
they aiso tend to loosen the rails, and to disturb their foun* 
dations. These effects are particularly yisible on ali those 
«orts of rail-ways wheiiè the carriages are drawii by horses, 
whoy by their trampling, shake the sleepers, and the whqle 
foundations, in such a manner, that the rails b€KK)ii>e looae 
in a short time, and their joints are displaoed ; their ends 
stand np, and their parallelism is destroyed ; the immediate 
consequences of which are an increased resistance, viotent 
jolts, freqnent breaking.of the wheels and rails, continued 
repairs and delays, and the speedy destruction of the whole. 

In the second place, where horaes are employed, the flat 
as welí as the edge rails, but particularly the first kind, are 
continually filled and covered with sand, gravei, or mud, 
thrown up by the feet of the horses, so that the rails often 
become so obstructed as to occasion a considerable resist- 
ance to the carriages passirig on them. 

Tliiidly, with regard to the waggons or carriages used 
úpon either of these rail-ways, their present construction is 
so clumsy and defective in every respect, that they hardly 
deserve the name of machines. As both axletrees are im- 
moveably fixed to the body of the waggon or tram, so 
the&e vebicles oan only more forwards and hackwards in a 
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straight line, and the least deviation from the straight line 
occasions a very considerable rubbing and friction of the 
wheels upon the bottom^ and against the sides or rims of 
the rails; and, of course, produces a great additional re- 
sistance, together with a most destructive.wear and tear of 
the wheels and rails. 

Fourthly, on such places where a rail-way ceases, or 
where it must be interrupted, which is unavoidable upon 
long Hnes, passing through towns, over long and narrow 
bridges, &c., these waggons are incapable of leavingthe rails 
and being brought over any common roads, paved streets, 
or other ground. They must, therefore, be unloaded, and 
theircontents be carried forwards upon common carriages; 
a very troublesome operation, and which is always attended 
with expense, and great loss of time. 

Fifthly, one of the greatest objections to the present 
system of rail-ways is, that the carriages are so confíned to 
the tract of the rails, that they cannot, like common carriages 
upon a turnpike-road, turn out, to pass each other, when 
meeting upon the same line, or where a slow moving train 
is overtaken by a quicker one. The siding-places, or tum- 
outs, employed for that purpose in England, are but very 
imperfect contrivances. They can only be placed at certain 
distances, and are of no use to the carriages meeting 
between those places. Their management is also extremely 
tedious and troublesome ; and though for want of a better 
and, more convenient method, they may answer for the 
slowest transports ; yet they will be of no service at ali for 
quick conveyances, on account of tbe great loss of time 
attending every such operation, and of the danger of the 
carriages running foul of each other; because the mo- 
mentum inertia of such masses, cannot be stopped so 
quickly and easily upon a rail-way, as upon a common 
turnpike-road. 

Sixthly, as the principal advantages of rail-ways^ and 
their great superiority over canais, consist in the quickness 
of conveyance, and in the possibility of employing mecha* 
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nical power, instead of horses ; so the loco-motive, and 
stationary steam-engines, have been proposed, and partiy 
introduced in England, for the propelling of ali sort» of 
vehicles upon rail-ways. Bat of ali the trials which, till 
lately, have been made, not one has yet succeeded to such 
a degree as to fully answer the sanguine expectations of 
their projectors. The greatest speed which, with either of 
these engines, could be given lo a train of heavy loaded 
carriages, without the most imminent danger of dashing 
both carriages and rails to pieces, hardly exceeded six miles 
per hour ; and as the greatest part of the power possessed 
by the loco-motive steam-engines is absorbed by their own 
weight ; and that of the stationary steam-engines is lost 
from the weight and friction of the long ropes and chains 
employed in drawing the carriages, so the expense of fuel 
is very considerable, and even surpasses the expense of 
horses, wherever a ton of coals costs more than eight 
shillings. 

Being perfectly acquainted with ali the newest mechan- 
ical inventions in England, and strongly impressed witb 
the high importance of this particular subject, so I have, 
for these twenty years past, applied myself with the greatest 
assiduity to the improvement of rail-ways and carriages ; 
and, by a constant study, and after many expensive exp©- 
ríments, I have at last succeeded in contriving an entirely 
new plan, by which ali the difficulties and inconveniences 
above enumerated are completely removed ; and the con- 
veyance upon rail-ways is now brought by me to a degree 
of perfection which was scarcely thought possible. 

The principal advantages of this new plan are the fol- 
lowing : 

The rails are constructed in such a manner, that the 
carriages move along them with the greatest facility, and 
without any sensible lateral friction, though the wheels are 
constantly kept upon their tracks. By this means, and 
by a more advantageous, and yet bimple, construction of 
the waggons, the resistance is so much reduced, that, upon 

VOL, VI. D 
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: dead levei, the power of one horse is Bufficieat to draw 
with ease, and at a good pace, a load of from twelve to 
fourteen tons, when divid^d amongst several carriages 
linked together. 

The foundations of the rails are fixed in a much more 
Bolid manner than' usual; and, as the horses do not draw 
between the rails, but on the out^des of them, and upon 
separate paths, so tbeir trampling cannot injure the foun- 
dations of them, nor can they throw, as usual^ any sand 
or mire upon the rails, which, of course, will never be ob- 
structed thereby. 

The peculiar construction of the carriages allows them 
not only to tum without the least difficulty in any deriating 
direction, and upon a curved rail-way of the shortest radius 
used, for instance, of twenty feet ; but also to leave the 
rails, and be conveyed over common roads^ like any ordi- 
nary waggon. These carriages can go on therefore without 
any interruption, through towns and villages, and over 
bridges^ where the rails cannot be continued ; and they also 
remainingloaded, tiil they arrive at their final destination. 

By a very simple and easy contrívance, my carriages can 
also be tumed from off the rails at any point where it may 
be found necessary, as either to avoíd other waggons meet- 
íng on the same track, or to pass by those which they have 
overtaken, and retum again into their first line ; so that no 
sidii^ places, turning plates, nor any other apparatus of 
these kinds, are necessary for such an operation; and 
which can be performed almost as quickly and easily as 
upon a common turnpike-road. 

This very important improveraent aâíords the advantage 
that a double track of rails will be sufficient for the most 
frequented traffic or intercourse ; and for which, in the 
common way, fíve or síx parallel tracks would have been 
requisite ,* and also, that any number of slow moving and 
heavy waggons can pass on the same line, and at the same 
time, with as many light and quickly moving carriages, 
and whetlnnr matiug in the swue or in opposite directions. 
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To employ the power of steam or other first moving 
powers, with the greatest advantage, and with the least 
possibie expense, in the propelling of ali sotts of carriages 
upon rail-way» ; I have discovered a new principie, by 
which the power and motion of stationary steam-engines, 
tnd other machines, established at considerable distances 
apart^ along the rail-roads, and working without interrup- 
tion^ can be imparted to any number of loaded carriages 
passing upon the rail-way, from one steam-engine or ma- 
thine to another, without the eraploynaent of drag-ropes or 
chains, or indeed of any intermediate apparatms, and yet 
with any feasonafole degree of velocity ! 

A rail-road and carriages, constructed upon this new 
plan, and with iall these improvements and new inventions 
<the reality of which is partly proved by experiments made 
upon a tolerably large scale, and is partly founded updft 
the most infallible principies, and for the success of whidi 
I will make myself responsible), cannot fail to have a dcH 
cided superioríty over canais, as well as over rail^waya of 
the presebt ccmstniction commonly used in Great Britain« 

Tliis superíority has already been acknowledged by a 
committee of the Royal Academy of Sciences, and by 
bommitt^es of the Agricultural -and Polytechnical Societies 
at Muoich ; and who, after having examined my plan, and 
assista at the experiments, have made and published very 
favourable reports thereon. And although there is in this 
couritry a party strongly interested in canais, yet 'ali our 
proprietors and capitalista, and also the majoríties of both 
houses of our representative assemblies, are so well in-* 
structed and disposed, that my plan for uniting the two 
greatest navigable rivers in Germany, the Danube and the 
Rhine (through the Mayn), by means of an iron rail-way 
of my tnvention, is- abou t to be adopted. 

But I am convincedy that no where in the world, the in* 

troduction of this new plan of rail-ways would afford such 

immense advantages as in the United States, where the 

luost rapid and prodigious progresa in every branch of in- 

d2 
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temal improvement, industry, and coramerce, protected by 
the wisdom of an enlightened and liberal government, and 
supported by the public spirit of an enterprising nation, 
are already the admiration of ali Europe ; and where, to 
airive at the highest degree of national wealth and pros- 
perity, nothing more is wanting, and nothing can be raore 
desirable, than the greatest possible multiplication and fa- 
cilitation of internai communication. 

By adopting this plan, instead of the ordinary English 
system, the iron rail-way between the Baltimore and the 
Ohio, the construction of which is already decided upon, 
might be estabhshed with much greater advantage, and 
with a saving of nearly two millions of dollars. 

It has lately been proposed to unite the Chesapeake bay 
with the Ohio, by a canal between Georgetown and Pitts- 
burgh ; and the expense of this canal is previously esti- 
*mated at 22,575,426 dollars, of which sum nearly one-half 
will be required for the middie section alone, on account of 
the great number of locks, and a roost expensive tunnel, 
by which this part of the canal is to be conducted over the 
highest point of the Backbone mountain. As f£ir as I aai 
able to judge, from the report transmitted by a messag# 
from the President of the United States, and published at 
Washington last year, it appears to me that a double track 
of iron rail-ways, with a sufficient number of stationary 
«team-engines, executed in the most complete and solid 
manner, would answer the purpose infinitely better, and 
save about two-thirds of the above sum, and as much of 
the time required for the conveyance of ali articles, from 
one point to the other. Light vehicles, with passengers 
and mails, might be transported upon this rail-way with 
the greatest safety and convenience in thirty-six hours, by 
day and night. Besides there would also be the very im- 
portant advantage, that the rail-way might be used during 
the whole year, with very few interruptions ; whereas, the 
navigation upon canais, in that climate, is generally con- 
Jfined to eight months only. If, however, my plan could 
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be adopted for the middle section only, and upon a length 
of seventy-two miles, a saving of from seven to eight mil- 
lions of doUars might be easily made, and the traflSc be car- 
ried on with greater expedition. But as, in this case, the 
loading and unloading from the vessels in the canal, to the 
carriages upon the rail-way, and vice-versa, would be 
rather troublesome, and attended with extraordinary delays 
and expenses ; so I should recommend the construction of 
a rail-way for the whole line between Georgetown and 
Pittsburg, by which about fifteen millions of doUars would 
be saved, the whole work be finished in a shorter time, the 
expense of maintaining in repair be greatly diminished, 
the transport rendered more expeditious and convenient, 
and the annual income to the share holders and proprietors 
might be doubled, even with a lowering of the tolls. 

The Chevalier JosEVH De Baader, 

Knight of th« Order af Mtrit of the Bavarian Crovm ; Counsellor of Mines; 
and Professor of Praciical Mechanics, at the University of Munich ; Member 
çf thê Royal Bavarian Academy of Sciences, and of the several Leamed 
Òocietieê ; and one of the Directors of the tioard of Agriculture, and of the 
Polytechnical Seciety at Munich. 



VIL — Ow viewing the Circulation of the Sap in the Chara 

Translucens. 

The Editor has at length been gratified with a view of this 
interesting sight, and, indeed, in an unexpected manner. 

Mr. Gray, of the British Museum, favoured him with a 
fresh specimen of the chara tramlucens about a month 
since, but which, being of a deep green colour, it rendered 
it impossible to see any thing passing in its interior. How- 
ever, upon the Editor placing a joint of it, surrounded with 
water, and prepared in the manner described in our last 
volume, page 263, under his Varley^s microscope, with a 
lens of the teuth of an inch focus ; he found, that after 
remaining in water for several weeks, it had become nearly 
transparent, and he saw, for the first time, the sap flowing 
within it. On this, he changed the lens for one of the 
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twentieth of an inch focus, and then had the pleasure of 
ieeing it still more distinctly, flowing in two opposite direc- 
tions, and exactly as described to him by Mr. William 
Tulley. 

He afterwards prepared others, by scraping ofF the thin 
outward skin with a sharp knife^ and thus rendered them 
transparent, in a manner indicated to him by Mr. Gray 
(and who, aá well as other gentlemen in the British Mu- 
seum, had witnessed the circulation of the sap in parts of 
the chara thus prepared six years since)^ and then found 
he could discern the flow of the sap as before^ in the parts 
thus rendered transparent. * 

It is a curious fact, that a plant should thus retain the 
power of circulating its sap under water, for nearly a month 
after it had been removed from the place of its growth ; 
and still more, that short portions of it, separated from the 
rest of the plant, should likewise possess a similar power; 
and this at a time of the year when vegetation is nearly at 
a stand. In short, this is the most interesting appearance 
which the microscope has ever aíForded him. 

Great care should be taken in scraping ofF the externai 
bark, not to injure the sap-vessels, which have a delicately 
. ribbed or granulated appearance ; and the light of a candle 
or lamp is necessary to exhibit the minute globules of sap, 
slowly meandering along the ribbed channçls in the vessels; 
sometimes, however, the globules of sap are larger than 
ordinary, and are, of course, more readily seen ; but it re- 
quires an excellent microscope to view them distinctly, and 
a nice adjustment of the lens, as well as a proper manage- 
ment of the light ; and, indeed, when Professor Amici, of 
Modena, first announced his discovery of this interesting 
fact, namely, the circulation of the sap in a plant rendered 
visible ; it was considered as being owing to the very supe- 
rior excellence of his refleçting microscope. The Editor, 
however, now fínds, that his Varley^s single microscope is 
fuUy capable of exhibiting this beautiful appearance. 

It is not necessary that the watch-glass, in which the 
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prepared piece of the chara is placed^ be filled with water» 
as before mentioned in our first notice of it, but it is suffi- 
cient merely to apply a littie water along the sides of it, 
which renders the view of it much more facile ; and the 
circulation of the sap will nevertheless continue for a çon- 
stdérable length of time. 

ThÍ8 beautifui appearance did not present itself to the 
Editoras notice in time to foitn a part of the microscopie 
article in the present number. 



VUL^On Diseased Cattk and Bad Meat. By Mr. 

Charles Whitlaw. 

( Continueâfrom VoL V*, page 302.) 

Patent Medicated Vapour Bath Establishment ^ 
No, 14, Finsbury Phcs South, Londqn, Dêcember 9, 1839. 

DEAR SIR, 
I MENTIONED in uiy former letter, that Mr. Davis, a but- 
cher at Bayswater, bad afforded me an opportunity of put* 
ting my remedies to the test of experiment. For this pur* 
pose, I mixed three ounces of common sait in a pint of 
water, and gave half a pint of it each to two sheep, on the 
Thursday, and the two successive days ; on the foUowing 
Tuesday, one of the sheep was kilied ; and, on examina* 
tion, only three âooks were found in that part of the liver 
çalled the vena. poria; one of these was quite dead, and 
of a white colour ; and tbe remaining two were very sickly, 
add apparently dying. The other sheep was kilied next 
day, and, on examining its Uver, we found eight âooks in 
it, four of which were dead, and the rest of a green colour, 
indicating approaching death ; and on tracing the gall- 
duct, from its junction with the li ver, to its opening into 
the intestine, we found numerous pieces of âooks in a de- 
composed state. The following day, four sheep were kilied, 
two of which had been drenched with lime-water and the 
juice of the arbor vitte ; but in these no living âooks were 
found, although we found a considerable number in a partly 
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decomposed state. Two other sheep had been drenched 
viiih cotumon salt and the juice of the orbor vita^ but in 
this instance we had experienced gieat difficulty in throw- 
ingthe injection into their storaachs, in consequence of the 
neck of the syringe being too short, and which had occa- 
sioned the liquid to pass into their wind-pipes. On kiUing 
these sheep, we found the vena porta in each full of flooks; 
some of them were just ahve, whilst others were in a state 
of dissolution. 

Several gentlemen were present at the opening of the 
sheep, and were highly satisfied at the results of these ex- 
periments, being convinced that the flook might be entirely 
destroyed by these sim pie yet efBcacious means. 

On examining the meseu^tery of one of the sheep, I was 
particularly struck with its unnatural appearance ; and, on 
farther investigation, found the glands of it enlarged, ob- 
structed, and affected with scrofula. On opening several 
of the glands, we found them filled with raatter ; and in 
others, it was oozing through small ulcerated orifices, into 
the cavity of the abdómen. The lungs were also diseased 
to a great extent, being studded with tubercles, and parts 
of them in a state of decomposition ; presenting, as nearly 
as possible, a similar appearance to those of the human 
spfecies, who have died of scrofula and consumption. The 
livers were diseased throughout with a kind of eailhy de- 
position, evidently cellular, and of a bony structure, and 
which might truly be called bony tumours. We also found 
a number of hydatids hanging from the mesenteric glands, 
and around the region of the liver. 

Finding Mr. Davis to be an intelhgent man, and one 
who had paid considerable attention to the diseases of 
sheep, I made particular inquiries of him as to the probable 
number of them which were affected with scrofula ; and 
was surprised to leam, that one-íifth, at least, of ali the 
sheep bred in the pastures of England, were diseased either 
in the glands or lungs, and that the evil was rapidly 
increasing ! 
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Mr. Davis informed some of the more iotelligent but- 
chers of my success in destroying the flook in sheep ; but 
ali of thera were sceptical, believing that every means had 
hitherto failed in e£fect. I myself also called on a number 
of butchers, requesting them to come and see the sheep 
killed ; but not one of them attended. One of the first 
butchers in London^ and who is also a cattle salesman^ hàd 
indeed requested me to repeat my experiments, and was 
expected to attend wheu the sheep were killed ; but, for 
some reason or other, he did not come. And, as the ex- 
periment was an interesting one, and deserving of attention, 
80 I trust your liberality and zeal for the general good, will 
induce you to give it publicity. 

The six sheep selected for this last occasion, were dis- 
eased beyond what could have been imagined, indeed, so 
much so, that one of thein was obliged to be killed after 
the first drenching ; and, on examining its liver, in order to 
ascertain the extent of the disease, upwards òf half a pint 
in measure of flooks were found in the vena porta and the 
gall ducts. Indeed, the other five sheep were ali equally 
bad. After drenching three of them with salt, and the 
juice of the juniptrus sabina (savin), and two of them with 
lime-water, for five successive days, two were killed ; in 
the one drenched with salt, we found* upwards of forty dead 
flooks, some in a state of decomposition ; and about forty 
others in à very sickly state, and crowded so closely toge- 
ther, in the vena porta, as almost to close up that impor- 
tant vein. The other sheep had been drenched with lime- 
water, and upwards of one hundred flooks were found in it, 
more than one half of which were dead, and the remainder 
in a very sickly state. The three remaining sheep were 
drenched three times more, and when killed, the two that 
had been drenched with the salt mixture had not more 
than two dozen of living flooks in each of them, and an 
equal number of dead ones, of a white colour. On exa- 
mining the first portion of the small intestines, called the 
duodenum, a great number, however, were found in a de- 
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composed state. The last sheep that had been drenched 
with lime-water, had a dozen of living ílooks in the vetia 
porta, whieh just showed signa of life, and more than twice 
that number of dead ones ; but on opening the gall-duet 
and intestines^ a considerable number were found^ partly 
dissolved. A fairer experimenta or a more convincing one, 
eould not have been made ; for^ had we found no flooks 
at ali, the sceptical would have said that there had been 
none in the sheep. 

I have lately travelled to Hastings, and paid particular 
attention to the appearance of the country. The land, 
generally, is of a stiff clayey nature, and has a cold sub- 
soil, even to the tops of the hills ; much of it requires 
draining, and a large portion seems totally useless, not so 
much iudeed from the nature of the soil, as for want of 
cultivation ; it yielding only bushes, heath, and furze, with 
many poisonous weeds, the seeds of which are blown over 
extensive tracts of land, thus sowing our fíelds with planta 
obnoxious to cattle. 

There are indeed a few farms in an excellent condition, 
and which form an honourable exception to the slovenly 
manner in which most of the farmers keep their land. In 
those farms where a more rational agricuitural policy has 
been foliowed, and improved implements of busbandry in- 
troduced, the savings of expense and labour are immense ! 
I observed on one farm, a clumsy heavy plough, dragged 
álong with the greatest difficulty, by four oxen, and two 
horses, with two men to manáge th em ; such a scene, in 
the nineteenth century, is truly ridiculous ! In this farm, 
the pasture-fields were top-dressed, and covered with poi- 
sonous weeds; and notwithstanding the land was hilly, 
yet the sheep were diseased with the flook in great num- 
bers* I observed them ploughing on anotherfarm, equally 
stiff and clayey, with only two horses and one man ; and 
yet proceeding with greater ease, and makiug better work, 
ihan those in the first farm ; besides a saving of at least 
two-thirds of the expense, as a borse will consume more 
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jprain thftn is sufficient for the maintenance of six people; 
and ínstead of the fanu being ovemin with obnoxious 
weeds, it was covered with the finest clover, and the best 
selected artificial grasses. I examined the aheep and 
cattle, and believe that there was scarcely a diseased one 
among them. Such a farmer is truly a benefactor to his 
country. I inquired the reason why the adjoining farmer 
did not adopt the same agricultura! poUçy ? and was an- 
swered^ that the want of money to purçhase implements 
was the principal cause, as the church and poor rates, with 
the expense of cuitivating the soil, absorbed nearly the 
whole produce of the land, and left little or nothing to pay 
the rent. 

In conversing with some of the most respectable but- 
chers in Hastings, they told m«, that, with the exception 
of the sheep that were brought from the few well cultivated 
farms, and the Downs, there was hardly a sound sheep in 
the country. That many of the farmers hâd lost their 
whole stock, and nothing but ruin was staríng them in the 
face. A fcw months wili bríng our agriculturists into the 
most deplorable conditioa. I made a visit to a gentleman 
who has an extensive farm in the vicinity of Hastings. I 
was much pleased to see the great improvements he was 
oarrying on, yet the heavy poor and church rates, left him 
nothing for himself ! It is a most painful refiection to an 
individual, that after laying out thirty thousand pounds for 
the purçhase of a farm, and expending large sums on it, 
during a period of six years, and by which its produce is 
doubled, yet that the above gríevous exactions more than 
keep pace with ali his improvements! His sheep and 
cattle were in the finest condition ; and the lime compo&t 
which he had laid on the soil was coveríng his farm with 
clover and fine herbage. I tasted some of his butter, a 
week old, and candidly confess it was the best I ever tasted 
in England. The only consolation or encouragement I had 
to offer bitu was, that his posterity would reap the benefit 
of his exertions. 
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I will give one example more, of a relation of mine, who 
purchased a farm for twenty thousand pounds, seven years 
ago, and has since laid out twelve thousand more for im- 
provements. He has never yet received any remuneration, 
as the servants' wages, parish-rates, and taxes, amount to 
more than the annual produce of the farm. At my sug- 
gestion, his steward has been giving salt to his sheep and 
cattle frequently during the summer. He had several of 
the sheep killed, suspected to be diseased, but no flooks 
were found in them, and the meat was perfectly healthy. 
He informed me that he had had but few deaths among 
bis stock; whilst his neighbours had lost, in many in- 
stances, more than three-fourths of their flocks; in conse- 
quence of which, many respectable farmers have been re- 
duced to want and misery. It is earnestly to be hoped, 
that Government will now interfere, and devise some means 
of relief. Ali are agreed that something must be done ; 
and the plan that I shouW propose would not only relieve 
the farmers, but ensure an abundant supply of sound meat, 
and wholesome provisions of every description ; besides 
advantageously employing every puuper in England. 
Every person in England ought to be employed, and fully 
remunera ted for his labour, which should be fairly regulated 
by the prices of provisions. No proprietor, or land-holder, 
should be subjected to support any one (the aged and in- 
firm excepted) when he is wiUing to employ them, and give 
them a fair compensation for their labour ; and as a great 
portion. of the land in England is overrun with poisonous 
weeds, rendered still more destructive by growing on wet 
land, so I would propose that land of this description 
should be subjected to draining, and under-draiuing; as 
by the nioisture, cropping, and top-dressing, it is rendered 
sour ; and thus pròduces many obnoxious plants, and har- 
bours myriads of insects. The sheep and cattle, when 
turned into pastures of this kind, become diseased with 
scrofula, hydatids, and consumption ; and the people eating 
the diseased butcher*s meat produced from them, must, in 
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their turn, become the victims of similar complaints. To 
suppose that a person could paitake of such meat, and 
that no injurious efFects should result from it, is contrary 
to the laws of nature and common sense ! An extensive 
cattle salesman indeed assured me, that the poor were nòt 
diseased by feeding on such meat, as he had frequently 
sold it to them, and had never observed any bad conse- 
quences arising from it. Unfortunately, th is individual 
has ready access to the constituted authorities of the city, 
and his opinion is likely to have great weighfe with them. 
It is to be lamented, that the view he has been led to take 
of the subject is sp much at variance with the health of its 
sufiering inhabitants. 

I do not allow my patients to eat diseased butcher's 
meat, nor indeed the fat of any meat; as the oils of 
poisonous Tegetables are taken into the circulation, and 
deposited in the cellular membranes, and other parts of 
the bodies, of the animais feeding upon them. When such 
meat is eaten, it is sure to produce bilious attacks and 
indigestion, and especially in weak stomachs. Hence, the 
thousands of volumes published, attempting to giv.e a 
reason for their prevalence, without any two agreeing as to 
their true natures. The Greeks first discovered the scrofula 
to be produced from the use of pork, swine being animais 
particularly subject to that disease. A physician of 
eminence, and who has been a member of the Royal 
College for many years, assured me he had never heard 
from any of his medicai brethren, nor read in any work, 
that Bheep were also diseased with scrofula. He was 
therefore greatly surprised when I mentioned the fact to 
him, and agreed with me, that people eating the flesh of 
any animal, to any extent, that had been affected with 
scrofula or consumption, would certainly contract diseases. 
Let any one examine the various opinions and theories 
which have b«en from time to time advanced on the 
subject, and he will at once perceive the reasonabJeness 
of ali that I have stated, and the just conclusions which 
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may be drawn from lhe facts, which I have prored to 
demonstration. 

I have made a number of inquines of other butchersi 
and íthey informed me that the statement given on the 
authority of Mr. Davis, was not exaggerated; as they 
likewise told me, that one-fífth of the sheep were diseased 
with scTofuIa and consumption, independent of those 
afflicted with the ílook. 

I feei myself greatly obliged to Mr, Davis for the 
cxpence he has put himself to, and the zeal he has mani- 
fested, in procuring us a number of sheep to experíment 
upon ; and likewise endeavouring to further our object, by 
aíTording us ali the information in his power. 

It has been asserted by our first medicai men, that 
scrofula and consumption are incurable diseases, yet I fínd 
no difficulty in curing both ; and even câncer, in its 
incipient stage. But I do believe, that ,1 could not have 
cured a single case, had I permitted my patiei^ts to eat 
such meat as is too g^nerally found in the markets. 

For the purpose of clearing our fieids, and of ensuring 
^n abundant supply of wholesome food, I would divide 
tl^e paupera of each parish amongst the land-holders, 
which would lighten the burden of tbo poor-rates ; and by 
their labour, the land might be brougbt into a state ia 
which it would yield double to what it now produces. 

In conclusion, the most grateful retum I can make to 
the British pubUc for the patronage and kindness I have 
received, is to use my utmost endeavours to remove th^ 
causes of their sufferings. 

I remain, dear sir, 
Your'8, &c. 
T* T. OiLi. Eig. Charles Whitlaw* 
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ÍX — On Crnde or Unburnt Briêks, and on Factitiouã 

Stone. By M. Hassanfratz. 

It is a ifact W^U known, that crude or unburnt bricks were 
èxtehsivéiy used by the ancients^ as they are fouhd in thé 
ruinâ of various towns and edifices, which were érected at 
á very remote period of time ; among these may bé parti- 
eidarly mention^d the ruins of Babylon, from which, at 
a recent píeriod, have been obtained both búrnt and un- 
burnt bricks, in a Btate of preservation so perfect, as to 
exhibit the inscriptions impressed upon them at the time 
of their formation. 

In Europe, the use of bumt bricks of small dimenstons 
has been continued ; but crude bricks arè rarely empIoyéd> 
icarcely ever indeed, excepting in tht construction of òvens^ 
ftumaces, or fire-piaces, tvhere they wili receive a degree of 
baking, which will render them durable. Crude bricks are 
ítill #xtensÍTely used in some countries of Asia> and it may 
be worth while to inquire, why the practicé is not more 
general, particularly in places where stone and fuel are 
scarce? ,. 

Two opiniohè upon'this subjéct, altogether irreconcil- 
able, bave each their adrocates. Ct-ude bricks, it has been 
éeclared, have butlittle solidity, and soon moulder ; it has 
been on tlie other hand averred, that they are so durable, ás 
to be preferable to stone for building. From the detaris 
given by Vitruvius, wfao flourished in the reigns of Julius 
and Augustus C^esar, it appears that crude bricks of two 
kinds were anciently used ; the one made of a mixture of 
sand and argillaceous earth, veiy similar to that wé now 
employ ; the other a mixture resembling our mortar, being 
a composition of lime and sand, or of lime and other sub- 
stances, forming a kind of stone. The fírst kind requifed 
and received a long desiccation, as they were freqúently 
brge in their dimensions, and if not thorougfaly dried 
before having been used, they would afterwards have 
shrunk, to the injury or destruction of the buiiding. 
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Argillaceous bricks, when used iinburnt, must contain a 
much smaller portion of sand than those which are burnt, 
as they would otherwise readily absorb moisture, and soon 
crumble ; and this circumstance will account for the great 
length of time required to dry th era. The purest natural 
clay would probably be the best ; and this, if repeatedly 
pressed during desiccation, would acquire a degree of 
solidity, which would enableit to withstand the vicissitudes 
even of variable climates. In hot and dry countries, as in 
Arábia, where it seldom rains, crude bricks, of a less firm 
texture, may last for iiges, with little or no apparent change 
in their appearance. 

Ancient ordinances are still extant, which declare the 
dimensions that the bricks ous^ht to have, as well as the 
proportionate thickness and elevation of the walls ; and 
also the length of time during which crude bricks must be 
allowed to dry. At Utica this was extended to five years, 
a less period not being accounted sufficient to ensure that 
perfect stability which should preserve the plaster-work, or 
other incrustation with which they were to be covered, from 
a liability to be loosened and separated. The bricks in 
general use among the Romans were a foot long, and half 
a foot broad. Two sorts were used by the Greeks, the one 
measuring about a foot, and the other about fifteen inches 
on every side. The first were used in private, and the latter 
in public buildings. 

In Babylon, and other places, a kind of bitumen was used 
as a cement for the bricks ; and this, as it became very hard, 
and was impervious to moisture, had a powerful tendency 
to protect the crude argillaceous bricks from the inâuence 
of atmospheric changes. 

To the second kind of crude bricks, which was made 
with mortar, may be given almost every degree of hardness ; 
from that of the most fragile, to that of a very hard and 
durable kind of stone ; according to the goodness of the 
lime, and the qualities of the other materiais entering into 
their composition. 
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The Romans regulated with great care the preparation 
which should be given to mortar before it was employed *; 
and M. Delafaye has pointed out many mortars proper for 
the formation of these bricks, or factitious stones ; as, for 
example, one measure of lime, slacked dry, and three 
measures of pounded stone, sifted, to which add the neces- 
sary quantity of water, and work the whole well up toge- 
ther ; or, secondly, one measure of fine dry sand, free from 
clay, one measure of sifted stone-powder, and one of dry 
slacked lime, with just water enough to make them unite« 
and the whole then well worked together. Thirdly, five 
parts of rough sharp sand, two parts of fresh bumt dry 
slacked lime, with just water enough to render it adhesive, 
but no more. Fourthly, one measure of dry pulverized 
clay, kneaded with oil, eight measures of fine clean sand, 
or of pulverised and sifted stone, or of the two combined, 
and two measures of recent quick-lime, moisten the eight 
measures of sand or stone, and work them up like soft 
mortar, bruise the lime fine, and add it thereto with a 
trowel or pestle, knead it well up together, adding water if 
necessary to render the whole adhesive, but no more than 
is requisite for this purpose ; when perfectly mixed, and 
and whilst yet warm from the slacking of the lime, add the 
clay which was kneaded with the oil, and beat them till 
thoroughly incorporated. This mortar must be quickly 
used, as it will speedily set, and become impervious to 
moisture, 

In Piedmont, factitious stones are made, which they 

call prisms, from the form given to them, which is that of 

r 

* In lately remoTing the foundatioiíB of Burleigh House, latterly Ezete 
'Change, the labourers írequently encountered those of a more ancient struc- 
tare, most probáblj Roman, as the bricks composing them were much smaller 
than those used in the buildmg of Burleigh House, and were of a red colour. 
The mortar also had coar se grains of a white substance incorporated with it, 
as though the quick-lime used had never been slackedf but only coarsely pow- 
dered when forming the mortar. The consequence was, that it cost the 
labourers infinite time and trouble to break up these foundations with their 
]nck-axes, as was very frequently witnessed by the Editor, from the windows 
of his apartments opposite to them ; and also that they broke up bricks and 
mortar in masses mingled together, the mortar and the bricks being both 
equally hard. — Editor. 

VOL. VI. I 



60 On Crude or Unburnt Bricks. 

a triangular prism, as they are principally intended for the 
projecting angles of walls. They use an excellent aqua- 
durant lime, which is slacked in the usual way, and left for 
four or five days to complete the process ; it is then placed 
in the centre of a hpllowed heap of sand, unequal in grains 
from the ordinary size, to that of coarse gravei ; the whole 
is then carefully mixed. A triangular trench, of indefinite 
length, is prepared in a situation free from the risk of 
inundation, the sides of which are carefully smoothed by 
the aid of a trowel and some water. The prism is then 
formed by successive beds of the mortar, and pebbles of 
uniform size, equally distributed. The prism is then 
covered with the earth which had been dug out, to the 
thickness of nearly a foot. The proportions of the ingre- 
dients used, are about fourteen parts of lime in a pasty 
State, ninety parts of the unequal grained sand, and twenty 
of the pebbles. These prisms commonly lie buried for 
three years, at the end of this time they will bear very 
heavy loads, and when let fali upon each other, from a 
height of twenty feet, or upwards, they may be chipped at 
the comers, but will not be broken. 

From the ordinary kind of lime, good small brickfe of this 
description may undoubtedly be made ; but for factitious 
stones of large size, those limes must be used which 
solidify quickly ; as the magnesian lime and puzzolana of 
Italy, Parker's Roman cement, and the other hydraulic 
limes of England. Moulds of the various forms may be 
made, and the artificial stones may be aiso consólidated, 
by beating and pressure, while yet partially moist. 

Delafaye is of opinion, that to the numerous other 
proofs of the ancients having made large artificial stones 
for many of their edifices, the great Egyptian pyramids 
may be added. The stones which form the facings of these 
structures, he unhesitatingly declares to be of this kind. 
They have ali the same dimensions, and are about thirty 
feet long^ four broad, and three in height. They have no 
connecting cement, and fit so closely, that the blade of a 
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kiiife cannot be inserted between them. A fragment, 
when sawn or broken, perfectly resembles factitious stones, 
being without any binder, such as usually appeafs in the 
naturally compounded stones. A fragment of a similar 
stone, which vvas taken froQi the ancient buildings of 
Alexandria, contained a piece of brick, which had evi- 
dently been burnt in the furnace. There is no quarry, 
within a great distance, from which the stones could have 
been obtained ; and it is also thought, that their weight, 
about 65,000 Ibs. each, is so iramense, as to render it 
highly improbable that they could have been transported, 
and afterwards raised to a great height. 

Several other reasons are urged, to prove the correctness 
of the opinion, that these, and other large masses of stone, 
are factitious. In more modem buildings, it is declared 
that artificial stone lias been employed ; the pillars of the 
church of St. Amand, in Flanders, and the columns of that 
of Vezelai, in Burgundy, are, it is said, acknowledged to 
be of this kind. 

We shall not introduce the reasoning of those who deny 
or controvert the opinion of the factitious character of these 
stones, as we have now nothing to do with this controversy ; 
our only object being to show that such stones were 
probably made by the ancients ; and that certainly we 
have the materiais, and are acquainted with the processes 
by which they may be formed. These materiais are va- 
rious, and require to be differently treated. Those which 
set slowly, may be Consolidated and improved, by beating 
and pressure; those which set quickly, like Parker's 
Roman cement, and some others, must be allowed to do sp 
undisturbed. Some kinds should be permitted to oonsoli- 
date when shut up in a damp situation, or covered up in 
the ground. Experience and observation, in fact, must 
determine the best mode of procedure in each particular 
case. 

No/e.— We have transcribed this Article from "The 
Franklin Journal." The Editor, Dr. Thomas P. Jones 

e3 
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having abstracted it chieíly from M. Hassenfratz's paper 
on the subject. 



X.— On the Progress of Inventions connected with Navi- 

gable Canais. 

(Continuedfrom Vel, V,pagê 189.) 

Th ER E is a great varíety in the size of locks^ as the canal 
is navigated by large or small boats. The sea-lock, near 
Inverncss, on the Caledonian canal^ is 180 feet long, forty 
feet wide, and twenty feet deep, besides the lift, or differ- 
ence of the leveis, of eight feet. The locks on the Derby 
canal are ninety feet long, fífteen feet wide, and eleven feet 
deep, ineluding the lift of eight feet. Those on the Leeds 
and Liverpool canal are seventy feet long, fifteen feet ^ide, 
with nine feet lifts. In passing a lock, every ascending 
boat requires a quantity of water just suíScient to fiU the 
lock from one levei to the other, together with a quantity 
equal to the weight of the boat. But a descending boat 
expels a quantity of water in the upper canal as it enters 
the lock, which is retained by the upper gates, equal to 
the weight of the boat and its lading. To make a doublé 
passage then^ or for two boats, equally loaded, to pass in 
opposite directions, it requires a« quantity of water equal to 
the área of the lock, multiplied by double the lift. This 
may, perhaps, be taken without any great error, on locks of 
médium size, at 320 tons. A necessary precaution in 
íixing the sites of locks, is to avoid placing them too near 
together, for in such case, the water let out of the upper 
lock, on the passage of a boat, will overflow the banks of 
the subjacent levei, and not only be lost, but injure the 
works. The locks should be ali of equal height, so that 
the water used at the upper lock, or an equal quantity, may 
serve for the passage of the boats through the lower lifts. 

A great many contrivances have been proposed, eith«r as 
ijmprovement« of the common iock, or a substitute for it. 
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If in a lock of the common construction, we consider the 
water which is let down from one levei to another, ín the 
light of a force expended to produce a given effect, which is^ 
the elevation or depression of the boat and its load^ there 
is a loss of the acting force, unknown in any other mecha- 
nical operation. Thus, to raise a boat and load, weighinpr 
thirty tons, through eight feet, it will in general require 
180 tons of water, falling through an equal space. But ín 
descending boats the effect is negative, and [the disparity 
between this and the force is yet more striking. If, there- 
fore, in transferring boats from one levei to another, the 
economy of force only were considered, the inclined plane, 
arranged as it is in England, must be very advantageous, 
the expence of force beiíig, in theory, merely the small 
quantity required to overcome the friction of the machinery^ 
and the inertia of the moving masses. 

Mr. Fulton, who paid much attention to this subject in 
the early part of his life, says, " I do not hesitate to prog- 
nosticate the annihilation of lock canais by improved 
Boience, in like manner as improvements in machinery 
render the old apparatus useless." (Fulton on Canais, 
page 28.) A bold prediction, which seems yet very far 
from being fulfilled. This gentleman was then very highly 
in favourof the inclined plane as a substitute, not only for 
locks, but for aqueducts. In his work, pubHshed in 
London, in 1796, he has detailed fully his plans. His 
machinery, besides the inclined plane, may be described in 
general terms, as consisting of an endless chain, running 
over wheels, fixed, one at the top, and títie at the bottom of 
the plane ; to this chain are to be attached two boats, in 
8uch a manner, that the descending boat assists in 
dragging up the ascending one. The small force which 
may be necessary to pass the boats so airanged over the 
plane, is to be supplied by a vessel of water, descending 
through a shaft from the upper canaL The boats are to be 
small, and they are to be provided with wheels, to diminish 
the friction in passing over the planes; Various other 
modifications of the inclined plane have been proposed; 
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some of which, as has been before observed, are advan- 
tageously used in peculiar situations. None of them, how- 
ever, are thought, at the present time, likely to become a 
general subsíitute for the lock. 

Another contrivance, called the balance-lock, consists in 
íloating the boat into a case or vessel, at the termination 
of one canal, and moving it vertically, by machinery, to the 
other canal. There are two of these cases suspended o ver 
the same pullies, on an axle, sothat they at ali times balance 
each other; and that^ whether one or both contain boats ; be- 
cause they are so executed, that a boat, on entering, expeis 
from the case a quantity of water equal to its own weight, 
and the same quantity returns into the case when the boat 
is passed out. But one of the most ingenious machines 
which has been invented to avoid the loss of water, is 
described in the Repertory of Arts, vol. I. page 81, first 
series. It may perhaps be considered as a modification of 
the balance-locks previously invented ; still it exhibits 
great originality and inventíve powers in its authors. It is 
necessary in this, as in other balance-locks, that the two 
canais terminate in the same vertical plane; the end of 
the upper canal being closed by gates at its termination. 
Things being in this state, a well or pit is sunk at the head 
of the lower canal, of a depth somewhat exceeding the dif- 
ference of elevation between the two leveis. This pit is 
fiUed with water, and a diving chest, or buoy, sufficiently 
strong to bear a heavy externai pressure is then made, and 
put afloat over the pit. On the top of this chest several 
strong posts are erected, high enough to reach the bottom 
of the upper canal. These posts support a cradie, which is 
open above, and nearly filled with water, and having gates 
at both ends, through which the boat may páss in and out. 
The specific gravity of the buoy must be so much less than 
that of its surrounding water, as to be just able to support 
the load, consisting of the piilars and cradie, which are 
íixed to it, together with the canal boat, and a sufficient 
quantity of water to keep it afloat in the cradie. When so 
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loadedy it should be just oovered by the water in the pit, 
where it can move up and down on the application of a 
very small force. To let down a boat from the upper levei, 
the end of the cradle is fixed by screws to the gateway of 
the canal, the gates of which, as also those of the cradle 
at the end next to the boat, are then opened ; the boat 
enters from the canal into the cradle, displacing a quantity 
of water just equal to its weight, consequently the burden 
on the buoy is not altered. AU the gates are then closed, 
and the fastenings,. which confined the cradle to the gate- 
way, taken ofF; when on the application of a trifling force 
to the mass, the buoy descends to the bottom of the pit, 
bringing the boat to the plane of the lower levei. The 
gates at the end of the cradle are then opened, and the boat 
passing out, its plaCe is supplied by wàter from the lòwer 
canal. 

There is yet another contrivance (Rep. vol. II. page 235) 
differing cohsiderably from the above, although of the same 
class. It is a caisson, or diving trunk, made so as to be 
perfectly tight when the gates at its ends are closed. This 
floats in a lock between the two canais ; the canal boat is 
received into it, and it is made to descend through the 
water of the lock, to the plane of the lower canal ; when 
by opening the end of the caisson, and corresponding gates 
in the lower part of the wall of the lock, the boat is passed 
out. The ascending motion is obtained by pumping water 
out of the caisson, which operation is reversed to obtain a 
descent. In this, and the preceding invention, the manner 
of passing an ascending boat will be understood, from the 
operation of descending, which has been described. 

In another, and distinct class of contrivances, it is 
proposed to fiU the common lock, by elevating water from 
a sort of cistern, made neâr it. To accomplish this, dif- 
ferent kinds of plungers are to be used, some of which are 
very ingenious, particularly those of Betancourt, Steevens, 
Busby, and Bogaerts. In these the plungers are so coun- 
terbalauced, as to be aiways in equilibrio with the water 
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in the lock, at whatevei height it may be ; consequently, 
the application of a very small force, destroying the equi- 
libríum, produces the rise or fali of the water, as may be 
required. 



(Tohe continued.) 



XL — On thefutility of the attempU to construct Perpetuai 
Motions. By Dr. Thomas P. Jones^ Editor of the 
" Journal of the Franklin Institution." 

It will not be expected, by those conversant with the in- 
quiry, that any thing really new can be offered on a sub- 
ject which has been so frequently and so ably treated as 
the inquiry into the possibility of constructing a machíne 
which has within itself a principie of continued motion. 
There is something extremely fascinating in the pursuit of 
this object^ as is evinced not only by the attempts of a host 
of tyros in mechanics^ but by the persevering efforts of 
some men of genius and science, who, although they have 
professed faith in the admitted laws of motion, have yet 
proved by their works that their faith was not perfect. 
Whilst there is nothing in the known laws which govern 
the material world, upon which to found the idea of being 
able to construct a perpetuai motion^ the time might not 
be mispent which should be devoted to an investigation of 
the causes which operate upon the mind in exciting and 
keeping alive the expectation that such a machine will 
some day be discovered ; but if we possessed the ability 
fully to prosecute this investigation, it would belong more 
to a work devoted to moral, than to mechanical, philosophy. 
Some of our readers may be ready to exclaim, " but we 
have always understood, that ali philosophers denied the 
possibility of any such thing.'' We believe that ali who 
really merít the name of mechanical philosophers, do unite 
in such a denial ; but if this be the fact, the corps is but 
a small one ; for our own observations, together with the 
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numerous facts upon record which might be called as evi- 
dence, go to prove most clearly, that there are but few per- 
sons who admit this truth as they admit an axiom ; there 
appears^ in general, to exist some mental reservation ; some 
apprehension that if they declare the thing impossible, it 
may nevertheless happen, that some lucky wight may " hit 
upon it," and thus ruia their reputation as accurate philo- 
sophers ! 

The subject of mechanics is one which, of necessity, 
occupies a large portion of the attention of mankind ; ali 
the moving powers which we can command, are called to 
our aid ; but into the actual employment and adaptation, 
there enters much more of practice than of principie. A 
great proportion of our mechanics are men of observation, 
intelligence, and experience ; and many of them have paid 
praiseworthy attention to science. But their very pursuits 
and occupations, although greatly aided by the seientific 
knowledge they have acquired, forbid their carrying such 
investiga tions to a great extent. And we ought not, there- 
fore, to be much astonished, if some of them are occasion- 
ally engaged in this fruitless pursuit. To their credit, 
however, this is now a rare occurrence, as the observations 
founded upon correct practice mu st necessarily lead to the 
same general results as does a correct theory. The con- 
stant employment or noticé of the various machines which 
are daily seen in operation, induces ai most every man to 
conclude that he knows something of mechanics. In 
many of these machines, the cause of their motion is very 
obscure ; whilst the motion itself is not only evident, but 
so uniform and continuous, as may well lead the ordinary 
mind astray, and cause the conclusion that the step from 
some of them to an actual perpetuai motion, is but a 
short one. 

There are but few terms in our language which are less 
defini tive than the term science ; it embraces almost every 
department of human knowledge, whether natural, moral, 
or physical ; and it happens, unfortunately, that when 
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philosophers and men of science are mentioned, the world 
are not very discriminative ; and the opinion of the adept 
in natural history, or in chemistry, will carry an undue 
weight in subjects to which he has not attended ; and of 
which, although he is a man of science, he is nearly or 
completely ignorant. It is in this way certainly, and in 
this only, that the votaries of science, and the believers in 
a mechanical perpetuai motion, have been identified. On 
which side were the scientific of Philadelphia arranged, 
when Redheffer's machine was exhibited at Chesnut Hill? 
Those who recollect the period, will find no difficulty in 
answering the question. We believe, that nineteen-twen- 
tieths of those who were so esteemed, were either avowed 
believers ; or, as the politicians would say, upon the fence. 
We know one gentleman who professed, and was believed, 
to be a man of great mechanical knowledge, who delayed 
in completing a patent, lest RedhefFer's machine should be 
found to be genuine. We are of opinion, that there is 
scarcely any other subject so familiarly spoken of, and so 
little understood, as the principies of mechanics; and no 
one, therefore, in which quackery is more certain of success. 

Let not our readers expect, that, because we have thus 
freely spoken our sentiments, we are about to demonstrate, 
that a mechanical perpetuai motion is an impossibility ; we 
should indeed be willing to take any particular machine, 
which might be pointtd out to us as such, and undertake 
to show the fallacy of its claim ; but to give a general ne- 
gative demonstration, is a task which wecannot undertake. 
It belongs to those who advocate its possibility, to establish 
a principie upon which it may be made to act ; the general 
practice, however, has been to exhibit a conij)lication of 
levers, weights, or other powers, which serve to obscure the 
action of the individual parts, and to claim, for the whole, 
effects to which these individual parts, taken alone, have 
no power to contribute. 

It has been, we think, truly observed, that to produce a 
perpetuai motion, we must find a body which is, at the 
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same time, both heavier and lighter than itself, and ín 
which lhe action and re-action may consequently be un- 
equal. This is manifestly a physical absurdity ; and al- 
though many attempts have been made to cheat bodies out 
of the propei ties with which nature has endowed thera, yet 
no one has had the hardihood to deprive them of their 
essence in a legitimate way. 

To investigate the laws which obtain in the motion of 
bodies,. would require a treatise of no small length ; this, 
therefore, we cannot attempt ; but, nevertheless, think it 
necessary to ofFer a few remarks upon some of them ; and, 
particularly, upon the property denominated inertia, and 
upon momentum. 

The very words which we employ to designate a parti- 
cular thing, are frequently permitted to lead us into error, 
in consequence of onr not restricting our terms according 
to the nature of the things to which they are applied ; thus 
we frequently use the expression, " the power of inertia ;" 
which may lead to the conclusion, that from this pioperty 
of matter some power may be derived ; although the very 
term inertia, is intended to express the siraple fact, that 
matter is altogether inactive or powerless. Inertia is a 
mere nullity ; and, therefore, instead of conveying the idea 
of power, it is intended to express theentire absence rather 
than the existence, of a property. If this be true, inertia 
can give us no aid m producing a perpetuai motion ; for, 
supposing, for the sake of argument, that gravitation, fric- 
tion, and a resisting médium, could be placed out of the 
question ; as every single impulse which is given to matter 
tends to carry it on in a straight line, whatever deflected it 
must necessarily abstract from, and eventually stop, its 
motion. AU our machines must have either a vibratory, or 
a curvilinear motion, or they would, from their very struc- 
ture, soon elude our grasp ; auy impulse which we give to 
them, cannot, therefore, be continued, in consequence of 
tTie inertia of the matter of which they are composed. 
But we must also, and at every moment, encounter friction, 
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and ã resisting médium^ and in consequence of these, our 
machine must eventually lose whatever impulse we may 
have given to it ; for although matter is indifferent both to 
rest and motion, it is not so to impulse^ or which is the 
£ame thing, to resiitance ; and whether we abstract from 
its motion by grains or by ounces, it must eventually cease. 
Upon this it is unnecessary to dwell, because the fact must 
be admitted on ali hands to be as stated. But if inertia^ 
or the abserice of power, cannot give power to a macfiine^ 
may we not obtain something from momentum ? Momen- 
tum is the quantity of motion, atid is compounded of the 
quantity of the matter moved, and the velocity with which 
it moves. The case we have been considering under the 
head of inertia, is a case of momentum ; as we have sup- 
posed a certain impulse given to matter, which matter has 
ín consequence acquired motion, and which motion, from 
inertia, would be continued, were there no counteracting 
causes. If we give a double velocity to our machine, or 
mass of matter, as to a wheel, for example, we give a dou- 
ble momentum, or, what is the same thing, a double quan- 
tity of motion, and it will only require a double space of 
time, cóBterts paribus, to exhaust this motion ; we have not, 
therefore, advanced a single step towards perpetuity. It 
consequently is not in this way that aid has been sought 
from momentum, but in one which, although it is equally 
fallacious, is better calculated to deceive. We have already 
observed, that the momentum of a body is increased by in- 
creasing its velocity, or the space through which it passes 
in a given time, although its quantity of matter remains the 
same. Suppose we have a horizontal lever, or bar, with 
equal weights at each end of it, a and b, supported by a 
fulcrum between them, and that the fulcrum is but half the 
distance from a at which it stands from b ; when allowed 
to move, B will therefore preponderate, and will move with 
a velocity which will be donble that of a ; that is, it will 
descend two inches whilst a ascends but one ; its momen- 
tum power, or quantity of motion, will, therefore, be double. 
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If now we could cause the fulcrum to change its place, that 
is, to bríng it as near to b as it was to a, and back again 
altemately, each of the weights would preponderate in its 
turn, and a perpetuai vibration would ensue. How an eí- 
fect of this kind has been attempted, will be seen upon an 
examination of some of the plans, to be presenttd in the 
sequei. 

In^ many instances, the machines have been made so 
compleXy as to render an analysis of them somewhat diffi- 
cult, even to well informed observers ; this complexity, 
however, instead of promoting the desired end, only ren- 
ders a larger portion of foreign aid necessary to produce 
and continue the motion. 

Numerous impositions have been practised by individuais 
who have pretended that they had made self-moving ma- 
chines. When deceptions of this sort have been practised, 
the charlatans have, of course, endeavoured to perpetuate 
the concealment of their mode of procedure. Most of our 
readers remember well the case already mentioned, of Red- 
heãer^s perpetuai motion, as it was called ; the question 
has been frequently asked of us, whether the mode in 
which he made his machine act, has ever been discovered ? 
We believe it has not ; but we could construct a machine, 
as did Mr. Lukens, in externai appearance and motion like 
his; although we still could not aver that our mode of 
communicating motion would be the same with his, as we 
have conceived of more than one mode, and he, probably, 
had devised another. It was easy to show that it did not 
niQve from any of the causes assigned by hiiç, or which 
were visible on its exterior. 

Numerous as have been the contrivances to eflFect a per- 
petuai motion, but few of them are placed upon record ; a 
circumstance which is by no means surprising, as they 
have always ended in disappointing the hopes of their pro- 
jectors. Those who pretend to have succeeded, have not 
informed us how we may do so, and are therefore not en- 
titled to the slightest portion of credit. Almost the only 
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machine of the kind which has obtained any celebrity, ia 
the wheel of Orffyreus, of which an account was published 
by the celebrated philosopher S' Gravesande, in the year 
1774. This machine was in the forio of a large circular 
wheel or drum, twelve feet in diameter, and fourteen inches 
in depth ; the whole was very light, being formed of bars 
of pine-wood, the intervals between which were closed, by 
being covered with waxed cloth, which served to conceal 
the interior parts. An iron axis upon which the w*heel 
turned, rested upon two supports. On giving to tbis wheel 
a slight irapulse, in either direction, its motion was gradu- 
ally accelerated, until, in a few revolutions, it acquired a 
velocity of twenty-five or twenty-six turns in a minute. It 
was placed in a room, in a palace of the landgrave of Hesse, 
the door being locked, and sealed with the landgrave's seal; 
and, for two months, it continued its rapid revolutions ; at 
the end of which time it was stopped, to prevent the wear 
of the materiais. S' Gravesande was an eye-witness of the 
whole operation, and made a criticai examination of the 
externai parts, which resuked in a conviction in his own 
mind, that there was no communication with the adjoining 
apartments. Orffyreus pretended to be so incensed at the 
curiosity of S' Gravesande, that he broke the machine in 
pieces, and wrote upon the wall, that it was the impertinent 
curiosity of the professor which induced him to take this 
step. The prince of Hesse, who had seen the interior of 
the wheel, declared that after it had been in motion for a 
considerable space of time, there was no appearance of 
change in its parts ; that there were no pieces which indi- 
cated fraud or deception, and that its construction was very 
simple. Orffyreus could never be persuaded to construct 
another. 

This is ali the information which we possess respectinsj 
this celebrated wheel, and it appears useless to ofFer any 
conjecture respecting the manner in which it was moved. 
It is highly probable, how^ver, that the time had arrived, 
when it suited Orffyreus to destroy it, to prevent detection. 
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and preserve his secret When RedhefFer had exhibited 
his machine for as great a length of time as he deemed it 
safe to do, he had it packed up for the purpose of sending 
it to Europe, in the care of two gentleraen, with whom he 
had formed a connexion, and who were confident that it 
was a self-moving raachine. The war then existing pre- 
vented its being shipped ; the principal of the two genlle- 
men alluded to, opened the case, and put the machine to- 
gether, without the knowledge of Mr. Redheffer; when 
lo, he found, to his ufter astonishment, that the principie 
of molion had become extinct ; and that the causes which 
had appeared to him sufficient to give it action, had, in 
reahty, nothing to do with it ! Mr. Redheffer was also so 
incensed at the " impertinent curiosity" of the gentleman 
who dared to open it before its arrival in Europe, that he 
refused to have any thing further to do with it. We ap- 
prehend that there is a considerable degree of similarity 
between these two cases. 

( To he continued ) 



XII. — On Air. Charles Wheatstone's new Musical 

Instru?nent, the Sj/mphonion. 

Th 18 instruraent, which, in the size of an ordinary snuff- 
box, comprizes musical tones extending even to the compass 
of three octaves, with additional semi-tones; is played 
upon with keys, arranged in an entirely novel manner, 
so as either to produce single notes, thirds, fifths, or other 
chords, at pleasure. It is undoubtedly the most porta ble 
wind musical instrument ever invented, which is capable of 
being played upon by the fingers of a perfornier. 

In theportable musical boxes, the springs are acted upon 
by machinery, but so as to produce a few set tunes only. 
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LIST OF PATENTS FOR NEW INVENTIONS, 

Wkich havepassed the Great Seal since November 26, 1829. 

To Francis Westby, of Leicester, in the county of Leícester, 
cutler ; for certain improved apparatus, to be used for the purpose 
of whetting or sharpening the edges of the blades of razors, pen- 
kniyes, or other cutting instruments Dated November, 26, 1 829. 
— To be specifíed in two months. 

To John Marshall, of Southampton-street, Stran4» in the county 
of Middlesex, tea dealer ; for a method of preparing or making an 
extract from cocoa, which he denominates Marshall's extract of 
cocoa. Dated December 10? 1829. — In two months. 

To Benjamin Goulson, of Pendleton, near Manchester, in the 
county of Lancaster, surgeon ; for certain improvements in the 
manufacturing of farina and sugar, from vegetable productions. 
Dated December 14, 1829. — In six months. 

To Charles Derosne, of Leicester-square, in the county of 
Middlesex, gentleman ; who in conscquence of a communication 
made to him by a certain foreigner residing abroad, and inventions 
by himself, is in possession of an invention, for certain improve- 
ments in extracting sugar or syrups from cano- juice, and other 
substances containing sugar, and in reíining sugar and syrups. 
Dated December 14, 1829. — In two months^ 
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XIII. — Adãitional Partkulan on viewing the Circulation 
of the Sap in the Chara Translticens. By Thomas 
Carpentbr^ Eiq, With íUmarks. By the Editor. 

WITH FIGURES. 
DEAR SIR, Londion, January X, 18S0. 

I w AS 80 highly gratified with seeing the circulation of the 
sap in the stem of the chãra translucens, under your ex< 
cellent Varley^s single microscope^ last evening^ that I was 
induced, this moming, to try what effect I could produce 
with the small portion of the plant you gave me^ under my 
Qompound microscopé. 

. Haying cut oíF one of the joints^ which was the farthest 
from the root^ I scraped off the green bark very carefíilly, 
until I had rendera it transparent. I then placed it 
within some water in a watch glass ; in this state, I had 
the pleasure of seeing the circulation in a very distinct 
manner (but not equal to the view under your Varley's 
microscope), the globules proceeding down one side of the 
stem, and going up on the other side, resembling very 
mach in appearance the slow circulation of the blood^ 
which we have frequently seen in some of the smaller 
aquatic insects. 

Your likicroscopic readers will uow have an opportunity 
of witneíÉing this very interesting fact, as almost any 
well ôonstructed compound microscope will produce the 
effect. 

-VÍH.. VI. F 
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I imagine that if the other species of ckara, as well as 
nutnerous other aquatic plants^ were to be treated in the 
manner in which I havre prepared the chara translticens, 
that the circulation of their sap might also be seen in se- 
veral of theuu 

When you are viewing this plant again^ I would recom- 
mend you also to ^^mine the various animalculi which 
attach themselves to it. I observed several which were 
quite new to me^ and some of which were of most singular 
forms. One, in particular, attracted my notice ; it was an 
degant Kvely ht^e creature, fumished with a membrane^ 
wkich it oçcasionally threw up, after the manner of the 
nautihiSy and which seemed to assist it ia its motions in 
the fluid ; and when in that state, it very much resembled 
that marine animal in miniature ; should you observe it, 
perilaps you mil íarour your readers with a figure of il. 

I remain, dear sir, 

Yonr obliged friend, 

ThV. GiLL, Eíj. Thomas Carpenter. 

Remarks. By the Editor. 

It is very true, that, knowing the circulation of the sap 
to exist in the 6h€tra transluans, it may be traced under 
the compoond microscope, as the Editor has done in one 
made by the late celebrated George Adams, in his possea- 
síon ; but he certainly would never have been enabled to 
bave discoyered it by that instrument. 

SÍQce bis communication in last month^s number, the 
Editor has found that the two portions of tl¥e cAara which 
he had separated from the plant, and prepared for viewing 
by the microscope in the manner there described, retained 
their power of cireulating the sap for at least fourteen day» 
after such separation. This is indeed a most surprísing 
fact, and what could not have been expected, as the plant 
itself had then been gathered at least six weeks ; and, 
indeed, the remainder of it has now lost its power of cir« 
culation from decomposition. Mr. Gray informs the Edi- 
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tor, thát the plant is yet to be found, it growing in spríng 
water, three fe^ in depth^ and below the reach of frosts. 
It is^ however^ a Taluable discovery^ that the prepáré(!Í 
parts of it, when kept under wáter, will retáin their óircú* 
lating power so long. 

The two portioDS thus sepamted, áre each not móire tííãn 
three quarters of an inch in length, and ãbout thê ténlh 
part of an inch oHly in thickness. In plaié it. fig. 1 re- 
pfedentâ one of these poi1;iòns, as béing ^n^oúhcíéd wíth á 
little Wãter, wheú placed upon a slip of glass, and féády 
íbr examination nnder the micròâcope. fig. 2 iís a ínágni- 
fied vieW ôf part of the exterior of it, which is irregularly 
grànúlated. And fig. 3 rèpieseiits the interior of £hé sap- 
vesseid, aà they áppear vAien the sap is séen flowihg 
thirough them, b;;^ altèring tíie íocús a littlé, tvhèn the outèr 
graiiulations disappear, and the inner parts of the vessèls 
appear to be finely ribbeá and granulàtèd. 

It máy be remarked, that the Editor dividèd the lásC 
specimen of the chara which Mf. Gray furnished him witÉ^, 
into two portiòns, oíie of which he piãced in a Wedgèwood^s 
môrtâr, ànd òAly jiíát còvéted it wifh watér; and the othèr 
in a taíl glááá' jús!, toixt ihôhes déep iii wáter. The first 
contiÁued aliVè; biít thé othér sooà bècame black, and 
Was quiòkly decómpõâéd. 



XlV.-^Oh the Microseope. By Thomas Carpênter, 
Esq. With Refnarks and Additions. By the EditôA. 

WITH FIGURES. 
(Continuedfrofn page 9*) 
OEAR SIR, Londm, January 10, 18dO. 

AtcoRDiNG to the promise I made in my last letter^ I 
n^W send a variety of objects for your microseope, which I 
trust, on examination, yon will find interesting. 
I have before observed, that the farina of various plants 

f2 
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aíTords abundant employment for the microscope; the 
whole of those I now send may be viewed either as trans- 
parent or opaque objects ; the latter method, however^ I 
prefer, under high magnifying powers, inasmuch as the 
fine colours are preserved^ as well as the shape and cha- 
racters in each species. 

Mr. Needham has pointed outa very interesting method 

of viewing the expansion and bursting of the various glo- 

bules of farina^ by placing a few of them within a drop of 

water, on the stage of the microscope ; and when at its 

proper focus, by attentively observing, they will be seen to 

burst^ and discharge an apparently dark fluid, but which 

is in fact composed of numerous minute globules, that tend 

to the fertilization of the seed contained within the planL 

For much interesting information on the farina, I beg to 

refer you to Stillingfleefs preface, page xxx., and also to 

page 58 ; also to Derham's " Physico Theology/' vol. IL 

page 383 ; and fòr the experiments made by Needham, 

see his work on the subject, page 60. 

' Among the various kinds of farina I have sent, you will 

find some from the sunflower, the hoUyoak, the marvel of 

Peru, the blue bell, garden flag^ strawberry, orange flower, 

ar'butús, moth flower, garden mallow, convolvulus, palm 

tree, tulip, Canterbury bell, tyger lilly, white lilly, Guemsey 

lilly, sal via coccinia, scarlet fuschia, major oonvolvulus, 

and larkspur. These are ali placed between slips of glass, 

and among them will be found some which I have tried 

Mr. Needham's experiments upon, and suoceeded in pro- 

duçing the effects above described, which you will perceive 

are still very visible, on your examinmg the same under 

your microscope. 

With these you will also receive three cast skins from 
spiders^ on which you will observe curious hairs, some of 
them ef a herríng-bone shape ; other hairs branching out 
from them. A few fine scales, taken from the head of a 
lepisma; are also in the sliders containing the cast skins of 
the spiders. I likewise send you some hairs^ placed be- 



On the Mieroscope, 60 

tween glass slips^ which carne off different species of the 
rat^ mouse, and bat, from tfaose mentioned in my last letten 
And between one of these glasses, you will find a very deli- 
cate and beautiful wing, taken from a cynips, with a small 
portion of its abdómen, in which will be seen numerous 
minnte blood vessels ; and in the same glasses there are twp 
scales taken from a yoimg chameleon, possessing curious 
characters. There are also, between other slips of glass, 
some exquisitely formed crystals, from the salt of amber ; 
the coníigiirations in these you will íind highly interesting, 
and they would form an elegant object under the solar 
microscope. 

You are no doubt aware, that the earwig is possessed of 
wings, which are both large and elegant ; and that even 
one of them, when extended, will nearly cover the whole 
insect. The elytra or wíng cases are short, and extend 
only partially down the body. The wings are concealed 
beneath these, they are somewhat of an oval shape, and, 
when extended, are nine or ten times as large as the elytra» 
I herewith send you a specimen in the pupa state, in which 
you will observe the rudiments of the wings and wing- 
cases ; and likewise another in the perfect state, with the 
wings fuUy expanded, as they are when the insect is in the 
act of flying ; also a single wing, placed between tale 
sliders. There is a great degree of elegance displayed in 
the manner in which the insect folds the wings beneath the 
elytra. They are first closed up lengthways from a centre, 
close to the body, like a fan ; and afterwards refolded 
across, in two different places ; one about the middle of 
the membrane, and the other at the centre, from whence 
the first folds proceeded. By this means, the wing is re- 
duced into a small compass, proportioned to the size of the 
elytra, under which it is to lie. 

It is a circumstance extremely singular, that, unlike 
those of most others of the insect tribes, the eggs of the 
earwig are hatched, and the young ones fostered by the 
parent. In the beginning of the month of June, M. De 
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Geer found under a stooi^i a feiQ^le earwigi accorppaixied 
by many little inseçts, whiçh evidently ^ppeçured tq bp bejr 
own young. They remained close tp her, and oftea pl^ced 
themselves under her body, as chickens do under a hen# 
He placed the whole in a box of fresh earth ; thisy did not 
enter the earth^ but it was pleasing tp observe bow thpy 
thrust themselves under the body, and between the legs, of 
the mother, who remained very quiet, and sufiered them 
to continue there sometimes for an hour or two together. 
To-feed them, this gentleman gave them a piece of a very 
ripe apple ; in an instant, the old one ran upon it, and eat 
it with a good appetite ; the young ones also seemed to eat 
a little, but apparently with much less relish. On the 
eighth of June, he remarked that the young earwigs had 
çhanged their skins ; and he also found the sloughs that 
they had quitted. This casting of their skins produced 
only Qf slight change in their figure, yet it evidently brought 
them nearer in shape to the perfect insect. 

At another time, about the beginning of April, he also 
found a female earwig under some stones, placed over a 
heap of eggs, and of which she took ali the care imaginable, 
without ever forsaking them, He took both the female 
and her eggs, and placed her in a box half âlled with fresh 
earth, and disposed the eggs up and down in it. She, 
however, soon reraoved them, one after another, carrying 
them between her j a ws ; and, at the end of a few days, he 
saw that she had collected them ali into one place, upon 
ibe surface of the earth, and remained constantly upon the 
façapi without quitting it for a moment, so that she seemed 
truly to sit for the purpose of hatching her eggs. The 
ypung were produced about the thirteenth of May; in 
figure they were similar to those before mentioned ; but at 
the birth they were ali white, except towards the tail, where 
qi yellow matter was observable through the skin ; and the 
eyes and jaMrs were reddish. He kept them in the box 
^ith their mother, feeding them from time to time with 
pi^es of apple, and saw them grow every day, and cast 
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their skins more than once. The mother at length died> 
and her progeny devoured nearly the whole of her body. 
The little ones that died also underwent the same treat- 
ment. M. De Geer^ however, conjectures that this only 
todk place from the Tvant of other food^ as he had neglected 
to supply them regularly with nutriment. On the twenty- 
third of July, only one remained alive ; it was fuU grown^ 
and then in the pnpa state. 

This insecto though in its nature extremely harmiess (ex- 
cepto indeed, to the fruit and vegetables in our gardens), 
has Qaacconntably fallen a victim to human cruelty and 
caprícei originating from the mtstaken idea that it intro* 
duces itself into the ear, and from thence penetrating ta 
the brain, occasions death. We cannot help expressing a 
wish that persons who entertain such erroneoas ideas^ 
would be conTÍnced that the wax and the menibranes of 
the ear are a sufficient defence against ali its pretended 
attacks upon this organ. It lives indeed among ílowers^ 
and frequently destroys them ; and when fruit has been 
wounded by âies, the earwigs also generaliy come in for a 
share. In the night^ they may be often seen in amazing 
numbers upon lettuces^ and other esculent vegetables^ 
committing those depredations that are often ascribed to 
the ravages of snails or siugs. 

We are indebted to many eminent naturalists for the 
sinp^lar discoveries which, by their researches, they have 
made in the works of creation. Many of them have de- 
Toted the beat part of their lives to watching the economy 
of insects; and by such means^ have been enabled to 
band down to posterity many curious and wonderful in- 
stinctive faculties, evinced in these despised creatures^ to- 
wards the protection and preservation of their oí&pring. 
Httber, in order to give an accurate account of the habits 
and manners of ants^ formed an ant's nest in his room, and 
prevented their leaving it^ by making a trench around the 
nest^ and iilling it with water ; he also fed them until they 
became domesticated^ after which^ they were permitted to 
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go where they pleased, and to forage for themselYes. They 
soon became attached to their nest. By tliese methodsy 
he had an opportunity of examining the internai construc- 
tion of the nest at his leisurei and by comparing therewith 
the nests made by others in a wild state, he was enabled to 
write with accuracy upon the subject. He also íitted up a 
place in which he kept insects of various species^ and stored 
it with planta and food, proper for their sustenance ; by 
which means he was enabled to watch and note down the 
varíous changes they underwent from the egg until they 
arriyed at their perfect state. Of many of the changes 
stated by him and other naturalists, I have had frequent 
opportunities of ascertaining the correctness. Â great part 
of my time^ while I resided in the country, I spent with 
much pleasure to myself, in observing the habits of these 
very interesting creatures ; and, instead of finding the time 
to hang heavy on my hands^ I have aiways found a plea- 
sure in examining the cabinet of nature contained within a 
garden or field ; and very frequently, when I have been 
contemplating the beauties which some of the insect tribes 
possess^ I coutd almost have imagined them to have said, 
''It is God who hath made us; then give the glory unto 
our Creator," 

Â friend once asked me how it was possible that I could 
spend evening after evening shut up within doors in the 
winter ? He bimself, he said, should be moped to death, 
for want of employment. My reply was, I have such nu- 
merous resources within myself, that the longest winter's 
evening, or even an hundred such, would never hang heavy 
on my hands, as I possessed many books of entertainment 
as well as of information ; that I also occasionally tried 
experimenta in optics ; but that my chief resource was in 
contemplating the works of Nature, under the microscope ; 
by the use of which instrument, I had the pleasure of 
looking, as it were, into an invisible world. 

To state one instance only, out of many, appertaining to 
the use of the microscope, I had only, on my return from a 
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walk or a ride, to bring home a bottle filled with water 
from a pônd, and I should find ample employment for a 
long evemiig> in the examination of a few only of the nu- 
merous species of animais contained in it. In some, I 
should see such complicated machinery displayed in their 
formation, as to excite both delight and astonishment. In 
others, such curious and singular forms, that were I to at- 
tempt to describe th^m, it would appear like the imaginings 
of a diaordeced fancy ! In many, the motions of their in- 
testines, the pulsations of the heart, the circulation of the 
blood, and their methods of seizing and devoúring their 
prey, were ali distinctly seen ; and yet many of these were 
scarcely visible to the naked eye ; others were even many 
thousand times less than a grain of sand ! And still each 
created being had its wants provided for, atid ali had some 
important duty to perform in the great scale of creation. 
And whilst I was thus contemplating these wonders, my 
mind was lifted up to their Creator and mine, with feelings 
of gratitude for his goodness, in the protection he had af- 
forded to me throughout the day, and the pleasure he had 
permitted me to enjoy in viewing these his minute yet- 
wondrous works ! 

The exquisite beauty with which the wing-cases of se- 
veral of the beetle tribe of insects is adomed, surpasses any 
description that I can give. Mr. Kirby, in the introduc- 
tory letter to his valuable work on Entomology, thus ob- 
serves : *' Insects, indeed, appear to have been Nature's 
favourite productions, in which to manifest her power and 
skill ; she has combined and concentrated almost ali that 
is either beautiful and graceful, interesting and alluríng, or 
curious and singular, in every other class and order of her 
children. To these, her valued miniatures, she has given 
the most delicate touch, and highest finish of her pencil. 
Numbers she has armed with glitteríng mail, which reflects 
a lustre like that of bumished metais ; in others, she lights 
up the dazzling radiance of polished gems. Some she has 
decked with what looks like liquid drops or plates of gold 
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and silver, or with scales wbich mimic the colour^ and emit 
the rayS| of the same precious metais. Some exhibit a 
rude exterior, like stones in their natural state ; while 
others represent their smooth and shining faces, after they 
have been submitted to the tool of the poUsher. Others, 
again, like so many pigmy Atlasses, bearing on their backs 
a microcosm, by the rugged and various elevations and de- 
pressions of their tuberculated crust, present to the eye of 
the beholder no unapt imitation of the unequal surface of 
the earth ; now horrid with misshapen rocks, ridges, and 
prccipices ; now swelling into hills and mountains, and now 
sinking into valleys, glens, and caves ; while not a few are 
covered with branching spines, which fancy may form into 
a forest of trees." *^ To follow the insects that frequent a 
garden frora their ârst to their last state, and to trace ali 
their proceedings, would supply an interestinâ^ amusement 
for a loug life, and, at its close, would âtill leave %nuch to 
be done by our successors ; for where we know thoroughly 
the history of one insect, there are hundreds conceming. 
which we have ascertained little besides the bare fact of 
their existence.'* 

In order to iliustrate some of the foregoing remarks, I 
have sent for your examination, detached portions from the 
wing-cases of various species of buprestis, curenlio, çan- 
tharis, carabus, cicendela, chrysomela, and lytta, together 
with several specimens of wings from lepidopterous insects. 
Among the former, you will find two species of the genus 
thanatophiíus. The undersides of the win^-cases of these 
insects are very curiously marked, and possess fine colours. 
There is also a small insect, the steniis biguttatus, which, 
on examination, you will find granulated in a very singular 
manner. And in some species of the genus chrysis you 
will find much to admire, both in their colours and in their 
markings. I have likewise sent you the wing-cases and 
other parts of the coat of a curculio imperialis, The exqui- 
site colours reflected from the scales which adorn the exte- 
rior of this insect, are so vivid, that I have been informed 
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by persons who hãv& seen them in a living state, in tbe 
Brazils^ that^ when the sun is shiníng upon them^ they are 
$0 glaríngly brilliant, that it dazzles their eyes to look 
on them ! Accompanied Tvith these, I likewise send a 
small piece, cut from the wing of a foreignbutterfly, which 
is covered with minute brown scales^ and is also stud- 
ded oTer with minute green ones, elegantly embossed, and 
80 ioterspersed; as to appear like brilliant stars in the firma- 
ment. Last summer^ I placed a few blood-wonns (as they 
are termed by anglers^ but which are, in fact, the larva of a 
species of gnat) in a glass vessel, together with a small 
quantity of moss and water, in order to breed the perfect 
insect. Several of these larva underwent their change into 
tl\e pupa state ; and^ from some of these, I obtained fíne 
specimens of the gnat, ehironomus plumosus. I dissected 
the proboscis of one of these insects, and found within it 
several instruments for piercing and sucking the blood. 
These I have dispíayed, placed between two slips of glass ; 
they are exceedingly slender, and very finely pointed and 
serrated. There are ako between the same glasses, several 
minute scales, which carne off the proboscis and the 
antennse, and are interesting test objects. 

In contemplating the power and greatness of the X)eity, 
as manifested in these minute specks, I have oft^n been led 
to dwell upon the pious words of one of our mo$t inspired 
poets, Milton. 

" These are Thy gloiionB works, Parent of good, 

Almiglity ! Thine this universal frame, 

Thus wondrous fair; Thyself liow wondrous then ! 

Unspeakable, who 8Ítt'st abore these heav'ns. 

To us invisible, or dimly seen 

In these Thy lowest works ; yet these declare 

Thy goodness beyond thought, and pow'r divine." 

I am, dear sir, 

Your's, very sincerely, 
T<fT.GiLL,Egq, Thomas Carpenter. 
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Remarks and Addiiions. By the Edítor. 

In plate IL, fig. 4 is a magnified view of one of the glo- 
biiles of the farina of the marvel of Peru, which is of 
a Bpberical form, and is marked with circular spots, thinly 
interspersed over its surface, and which surface is aiso 
roughened. 

Fig. 5 represents two of the nearly square, and curiously 
marked portions of the farina of the arbutus, or strawberry 
tree, highly magnified. 

Fig. 6 a highly magnified view of one of the oval por- 
tions of farina of the tyger lilly, and which is beautifully 
reticulated ali over its surface. 

Fig. 7 a highly magnified view of one of the globules x)f 
the farina of the sahna coccinia, or scarlet sage, surrounded 
with its zones or belts ; and as descríbed in vol. IV. page 
199, when exhibited to us by Mr. Lister, under his Mn 
William Tulley's excellent achromatio microscope. Mr. 
Lister furnished this beautiful object, as well as the trian- 
gular farina of the fuschia cocciniay or scarlet fuschia, 
highly magnified views of which are given in fig. 8, to Mn 
T. Carpenter; as likewise other curious portions of the 
farina of variouB plants, selected by him, and mounted 
between glass slips, as transparent objects for the mi- 
croscope. The portions of triangular farina of the fuschia 
coccinia, are connected together by exceedingly slender 
filaments, a circumstance which the Editor has also ob- 
served in other kinds of farina. 

Fig. 9 is a magnified view of one of the compound hairs 
on the exuvia of a spider, which Mr. T. Carpenter terms 
herring-bone shaped. Fig. 10, a single hair, which is 
jagged ali over like a rasp, and as shown in fig. 11, which 
is a still more highly magnified view of a part of it; 
this eurious formation was also first pointed out to the 
Editor's notice by Mr. Lister, and as is mentioned in vol. 
IV., page 199. 

Fig. 12 is a highly magnified view of part of a hair of a 
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rat, which, besides the dark coloured spots proceeding from 
each side towards the centre of it, has a sort of pith^ of a 
vescicular structure in the middie of it. 

Figs. 13 to 21, exhibit highly magniíied views of various 
hairs cut from diíFerent parts of the skin of a mouse, by Mr^ 
T. Carpenter, and mounted between glass slips, as transpa- 
rent objects for his microscope. These exhibit a singu- 
lar proof of the vagaries of Nature, in the structure of 
these her minute works. In íig. 13, a hair is seen as 
being altemately striped across and spotted. Fig. 14 is 
another and narrower hair, marked with bars ali across it. 
Fig. 16, a broader one, marked with two rows of spots pro- 
ceeding from the edges towards the centre of it, but 
not meeting each other. Fig. 16 is another hair, having 
rows of three spots each, extending across it. Fig. 17, 
a hair with a row of dark spots on each side of it, and two 
vescicles between them. Fig. 18, a hair with two plain 
banda running along its edges one on each side, and barred 
across between them. Fig. 19 has a very singular struc- 
ture, resembling a kind of plait. Fig. 20 has deeply ser- 
rated edges, and a vescicular kind of pith along the middie 
of it. And íig. 21 is a hair, which, besides being barred 
across, -bas its edges serrated, in a manner approaching in 
resemblance to that of the hair of a bat. 
' Fig. 22 is a highly magniíied view of the hair of a bat, 
which has been thought to be formed in a screw-like man- 
ner; but fig. 23t which is another of these hairs, likewise 
shown as highly magnifíed, does not appear to justify that 
supposition. 

Fig. 24 represents several highly magnified scales, which 
adom a foreign curculio ; these have an opalline appearance 
when vieWed as opaque objects, and they are also curiously 
furrowed like shells. Two stout white hairs are also 
shown^ which accompanied the scales. 

Fig. 25 is a highly magnifíed view of one of the brilliant 
though minute green scales or feathers^ which are thinly in- 
terspersed amongst numeroug brown ones, with which the 
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wing of a.foreign butterfly in Mr, T. Carpenter's posfiession 
is covered. 

Fig. 26 is part of the cBrious antenna of a moth, in the 
same geDtf emanas posses&iòn. 

( To be continued.) 



XV. — On a new variety of Borcuc, for the use qf Jew" 

eller^s, S^c. *. 

The artisan^ for whose benefit we professedly write, ffe- 
quently complains that we use the terms emptòyed by 
the scientiôc chemist, and do not call things by their cofn- 
mon names; and perhaps our present labottif vúAy hti* 
thonght liable to the same objection. We think thtfiitii^ 
a suíEcient answer to this complaint, to say^ that bodtes 
are known to the chemist in forms and states^ in whiob 
they have no common name, and there is, therefore, tu^ 
choice left, but to mention them by the only names wfaioh 
have been giren to them, or to leave them unnotioed. Itf 
the present instance, as in nnmerous others, whilst we in- 
troduce terms, unknown to the generality of out artisans^ 
we fumidh him with the means of preparing that which may 
be usefdl to him ; although we may not instruct him as re^ 
gards the play of affinities, and the combmation of thê 
atoms which constitute this new snbstance. 

Jewellers, and other fine workers in metal, prepáíe tbeir 
bórax for soldering with, by mbbing it upon a piece' of flat 
stone, generally a slate, scored across, both wayi^ sa a# 
to form a sort of teeth, which assist in reducing the bórax 
into veiy fine particles, when it is rubbed upon them wit& a 
few drops of water. Now, the ordinary borax íb apt to 
crumble at the edges of the lumps or crystals, in thi» opera- 
tion, and small fragments of it thus become mixed with the 
finer parts, producing- not merely inconvenience, but some^ 
times causing the metal to melt in considerable portíons, to 

* Abstracted firom a Memolr in the Annalês D* Chimie, By the Editor of 
the Franklin Journal. 
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tbe great loss of the workman *. Barax in the new form 
is entirely free from this defect, for, whilst it is not too hard 
to rul^ fr#ety upon the stone, it is yet suí&ciently solid and 
tenaeíous to prevent the crumbling away, so much com- 
pkúned of. 

This new species of borax^ differs chemically from the 
ordinary kind, in tbe water of crystaUization which it con* 
tains, this bei»g precisely one-half the usual quantity. 
This differeace in its chemical constitution^ is accompanied 
by corresponding differences in its other properties. In- 
stead of crystalUzing in the form of a prísm^ of four or six 
sides^ it assumes that of a octahedron. Its density is very 
much increased^ aud there is a similar augmentation in its 
hardness. The common or prismatic bórax splits into 
pieces when exposed to a temperature of 120 degrees ; bui 
the octahedral remains solid^ when thus exposed. Common 
Ijoeax retains ita transparency in a moist atnwsphere, and 
wbea immered in water, in a dry air, it becomes opaque, 
in consequence of its efflorescing on its surface* The new 
kind, on the contrary, becomes opaque when afíected 
by moisture, but remains transparent in a dry situation. 
Tp the chemisti the cause of these di£Perences needs no 
e;iplanatioi^. 

The foUowing is the mode of obtaining the oetahedral bo- 
rato qS soda^ practised by M. Payen. Bórax is dissolved 
in watev at the boiling point, the quantity dissolved should 
be such, a9 to gire to the boihng hot liquid, a density 
of thirty degrees of the hydrometer of Beaume, which is 
equal to a- specifíc gravity of 1.26. This will probably re- 
q^oire seven or eight parts of water, to one of bórax ; this, 
however, is 2k mere guess, as we have not made any certain 

• If borex be genây heatad, so tliat the cracible be only red-hot, it fases 
in its own water of crystaUization, and bubbles up into a white frothy masa, 
exceedingly friable, and which may be rubbed to a fine powder witk the 
greátest ease» even between the fingers ; in this state, it is preferable to that 
rabbed in the above manner, às it will not lise up in blisters, as usual. The 
Editor has lately been informed, that the watch case manufactureis rub a little 
iandiver or glau-gall up with their berax, in order to lessen its tendency to rise 
np in blisters, and which defect causes it to displace the small particles of sol- 
der. Editor of the Technological ReposiUry, 
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experíments or calculations on the subject. The solution 
is then allowed to cool quietly and slowly ; when it has de- 
scended to nearly 170^^ it will begin to deposit the octahe- 
dral crystals, and will continue to do so, until it aiTÍves at 
130^. At this point the uncrystallized liquid, or mother* 
water^ must be poured off. If this be not done, the whole 
operation will fail, as the octahedral crystals will become 
coated and united by bórax in the ordinary state, whicb is 
deposited as the liquid descends to a lower temperature. 

The process of M. Buran differs somewbat from the 
foregoingi and is calculated only for operations in the large 
way. His solution is made rather more concentrated, being 
equal to 32^ of Beaume's hydrometeri or about 1.28 sp. g. 
He then covers the boiler, so as to cause the solution 
to cool as slowly as possible. If operating upon 1000 Ibs. 
of borax^ it is allowed to remain six days^ when it is opened, 
the liquid drawn off, and the mass of bórax taken out* 
The crust which was last deposited, is of the prísmatic 
kind| this is detached by means of a hatchet, from the 
dense deposit of octahedral bórax. 

The new kind of bórax is intrinsically of much greater 
value than the ordinary kind, leaving its utility in the arts 
out of the question. This will be readily understood, 
when it is known that the i^ater of crystallization in 
the latter, amounts to nearly 50 per cent.; whilst the former 
contains but half this quantity. Under the same weight, 
therefore, we are presented with a much larger quantity 
of bórax. 

In laying the two processes before our readers, we have, 
in the íirst place, offered to the jeweller, the information 
necessary to enable him to operate upon a small quan- 
tity, for his own use ; and by the second process, the ma- 
nufacturer may supply the market with an article, which 
will always be preferred, where its superiority is known. 
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XVI. — An important Error in the Histori/ of Barker*$ 
MUI, corrected hy a Correspondenú to the Franklin 
Journal. 

SIR, Newtown^ Massachusets, U, S, Septêmber, 1828. 

Being a constant reader of your Journal, I met,in your 
number for July last, with the description andhistory of the 
mill, called Dr. Barker's. Aboút three years ago, my atteo- 
tion was called to the subject, by the accounigiven of tfaat 
machine, in Nicholson's Operative Mechanic ; and being at 
that time about erecting a mill, for the purpose of pul- 
verizing drugs, and performing other chemical manipu- 
lations, I had thoughts of trying Dr. Barker's. I consulted 
different books, in hopes of finding more facts relating 
to its U9e in practice ; at length I found Dr. Desagulier^s 
Course of Lectures on Experimental Philosophy, in the 
library òf Havard CoUege, andwhichis the worktowhich 
Nicholson and others give the credit of affording the first 
account of this tnill ; and saw, to my great surpríse, that the 
history given of it there, is entirely incorrect, of which you 
can satisíy yourself, by referring to Desagulier's work, voL 
I., page 453, third edition. He states, indeed, that ^' now, 
by Dr. Barker's iroprovement, the waste water only, 
from Sir George's ponds, keeps the mill constantly at 
work ; " but the fact is, that the improvement was not 
the introduction of the mill, commonly called Dr. Barker's, 
but merely the Breast-mill, with the buckets running in 
a circular trough, contiguous to the periphery of the loaded 
quadrant of the wheel. I now quote Dr. Desagulier, 
omitting only the references to the engraving, "This 
wheel is nineteen feet in diameter, with twelve arms, and 
twenty-four ladle-boards, and is so contrived, that tlie ladle- 
boards receive their water a little above the horizontal dia- 
meter of the wheel, and do not part with it, till they come 
to the lowest part of the wheel under the centre, where the 
water would not only be ineffectual, but hurtful to the mo- 
tion. The contrivance to effect this, is as foUows ; there is 

VOL. VI. G 
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a circular channel^ reaching from the levei of the Mrheers 
centre, quite to the under part, exactly square within ; that 
is, tbe section made through this channel, by a plane 
passing through the wheePs centre, is every where a square, 
of eis^hteen inches the side. The ladle-boards being eigh- 
teen inches long, and eighteen inches broad, just pass down 
thís channel without touching, and scarcdy lose any water 
ut ali (the little that slips by the íirst ladle-board, goíng to 
the second), in going round a quaiter of the wheel,'' &c. 
It id by no means strange, that a Breast-mill of considerabie 
diameter, and adapted to make the most of the water, 
M^thout wasting any, should lia?e been of such signal ser^ 
vice to Sir George Saville^s ponds. 

Hi6 true history of the macfaine, that now goes by Dn 
Barker^s áame, may be found in the 459th page of thè 
isaáie volume. Dr. Besagulier says, that '' where then is a 
fali of wáter not sufficient to tura eiren an over-^ot naill, 
supposing this fali to be of sixteeh, twentj^ or thirty feet, 
it is possibie to make it tum a new invented mill, the most 
tíimple that was ever made without wheel, tnmdie, cog, or 
round. Dr. Barker had this thought, and communicated 
it to ine, òàying, that it would be an experím^ital proof of 
M« Parentas proposition (that an under-shot water mill does 
lúost work, when the water-wheel moves with only a tbird 
part of the batural velocity of the water which drives it). 
I took the doctor^s hint and made the foUowing worl^ng 
model of it, wfaich I showed the Royal Society the experi- 
ment of, at their last meeting, this summer/^ From the 
above extracta it appears, that, in Dr. Desagulier's time, 
fiarker's centrífugal mill had not been tested, except by a 
working model, and that Barker^s Breast-mill did the work, 
for which the ibrmer has had the credit. 

This is not the only instance I have met with, of careless- 
ness shown in the compilers of scientific works, copied by 
one from another, until it is almost impossible to iind with 
whom the e^ror íirst originated. The error I have here 
stated, if not corrected, might induce some person, as 
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it nearly did me, to expend time and moâeyi whieh might 
possibly end in disappointment* 

To Dr. TaoMAS P. JoKSs. 
EoiTOB of ihê Franklin Jowmal, 

Remarks hy the Editoh o/tke Franklin Júurnat. 

We are much òbliged by the foregoing remarks of our 
correspondent. We have not Desagulier upon our shelves, 
but have no doubt whateyer of the correctness of the pre- 
ceding statement. The detection of an etror of this kind^ 
is, in our estimation, a thing of no small importance ; wó 
have examined other books, in which the mistake com- 
plained of is propagated, and have not met with one iá 
which the facts have been correctly crtated» It has beea 
the determination of the Editor, to wríte an article npob 
the Bubject of Barker^s mili ; and if our correopondent wiQ 
tum to our pteliminary remarks, p. 2, of the July number^ 
he will find this intention expressed, and also some opinibn» 
given, calculated to discourage the expenditure of time 
and money òn a mill of this description. 

It is mu€h to be regretted, that in the art of book-making, 
there is, in general, so little industry used, that an errof 
committed by a first compiler, stands a fair chance of per* 
petuel Buccession ; as it is almost sure to be fostered by the 
next in turn. Every man of science has experienced the 
truth of this to his cost Whether we should have detected 
that which has been pointed out by our correspondent, we 
do not know. The promised article, however, would not 
have been written without consulting DesaguUer's work ; 
as one of the objects we had in view, was to ascertain the 
respective merits of Barker, and of Rumsey. The article in 
our July nnmber, was a continuation of a series of Essays, 
from a foreign joumal. 

Remarks òy Me Editor of the Technohgical Repository. 

We are glad that this correspondent of Dr. Jones, has at 

g2 
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leDgth put an end to the delusion which has so long existed 
in favour of Dr. Barker's centrifugal mill ; by proving that 
Desagulier's supposed approbation of it was a mistake! 
In NordwalPs celebrated Swedish work, on Mechanics, he 
has placed this mill at the latter end of it, by way of a 
caution against the use of it ; the water indeed, being em- 
ployed in the most ineffectual manner, and producing the 
least beneficiai eifect. 



XVII.-— On Colouríng Prints, and on Coloured Inks*. 

The art of colouring engravings, is very easily acquired/ 
and can be practised by persons who are unacquainted y/iih 
drawing. Only so much skill is necessary, in the com- 
mencement, as shall «uffice for the imitation of good exam- 
ples ; and a little practice will then give facility of execu- 
tion, and improve the taste. As this art is very amusing 
to children, and fumishes an agreeable occupation to fe- 
males, we extract from the Enciclopédia Moderne, some 
directions for its performance. 

The colouring of books of engrãvings, and of those which 
omament the volumes in our libraries, are usually executed 
by women; it consists in giving, by means of the hair- 
pencil, tbat colouring to printed engravings which shall 
correspond with the native hues of the objects represented. 
This art has, in modern times, arrived at great perfection, 
as may be seen in various beautiful collections of ílowers 
and plants, which have been presented to us, by those who 
have obtained the greatest skill in this department. The 
magniíicent coUection of roses by Redoute ; the medicai 
flora of the antilles, by Dècourtils, and many others, might 
be cited as examples. 

This colouring is a kind of bodiless painting, or rather of 
washed drawing ; the tints employed ought to be transpa- 
rent and thin • those which have the least body, are there- 
fore choseh ; or, rather, colours are prepared which are 

* From the Journal des Címnoisance Usuelles. 
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without any^ asthose which are obtained from ílowers^ and 
which are found to be the most suitable for this kind of 
work. When it is necessary to take such as are more 
gross, they are repeatedly washed over, so as eventually ta 
procure their finer particles only. 

The blue petals of the iris, aíFord a green fécula ; but this> 
however, is less beautifui than that obtained from the ripe 
berries of buck thorn^ and which is called sap-green. The 
berries of the dwarf elder^ aíFord a violet colour, which may 
be changed to blue, by the addition of alum. There are 
nmny other berries, which aíFord coloured juices ; such 
as the gooseberry, the cherry, the raspberry, the seeds 
of madder, and the elder. A decoction of the dye-woods 
is sometimes used, such as that of fustic and log-wood, A 
yellow is prepared by gamboge and water ; a crimson, by 
carmine and weak gum-water; the colour of water, by ver- 
diter, combined with cream of tartar ; blue, by Índigo and 
alum, or by Prussian blue ; a fawn colour, by tormentil 
root ; a black, by uniting sulphate of iron (copperas) with 
this last, or by using Indian ink. 

Ali the coloured júices, of which we have spoken, may 
be brought into ^he form of cakes ; nothing more is neces- 
sary but to add to them, when boiled, a portion of fish glue 
(isinglass), and, afterwards, to allow them to dry in moulds 
made of card, which have been rubbed over with butter, to 
prevent their adhesion ; by this means, they acquire the con* 
sistence of Indian ink, and may be used in the same way. 

These colours, when concentrated, may be employed as 
coloured inks. Among these, one only is employed in 
common use, in commercial transactions, namely, red ink. 
Occasionally, green and yellow inks are used ; and some- 
times, though more rarely, those of other colours. The 
foUowing are compositions of some of these, which, when 
diluted, serve well for the colouring of engravings. 

Red Ink. — ^The mode of preparing this ink, recommended 
by M. de Ribaucourt : infuse four ounces of ground Bruzil 
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WiKxl in vinegar for three daya ; tben heat it to the boiling 
jpoínt, and keep it for an hour at that temperatura^ after 
which it must be filtered. Whilst hot, dissolve in it one- 
third of an ounce of gum-arabic, and the aam» quantity of 
8ugar^ and of alum ; allow it to cool, and put it into well- 
dtopped bottles. 

An ink of a still more beautiful tint, may be made of a 
decoction of cochineal^ to which ammonia is to be added. 

The most beautiful of ali red inks^ is made by a solution 
of carmine in liquid ammonia, allowing the excess of the al- 
kali to evaporate, and adding a smaH portion of colourless 
gum arábio. 

Green /»A.-— Klaprotti'ii recipe for making a beautiful 
green ink^ is the foUowing ; boil two parts of verdegns, and 
one of cream of tartar, in eight parts of water, until it is re- 
duced to one-half. Strain it through a cloth, allow it to 
cool> and then bottle it. 

Yellw) /nft.— -In a quart of boiling water^ dissolve an 
ounce of alum ; add half a pound of French berries, 
(Grainei d'Avignon); keep the mixture at the boilingpoint 
for an hour, strain the liquid, and dissolve in it a Uttle 
more than a quartér of an ounce of gum arabic. 

By foUowing the same process, but substituting a much 
smaller quantity of saffiron for the French bernes, a much 
more beautiful yellow wiil be obtained. A still more du- 
rabie colour may be made from gamboge, by merely dis- 
solving it in water, until it is of the shade required. 

By means of concentrated solutions of the greater num- 
ber of colouring substanoes, inks of every âhade may be 
prepared ; a portion of gum is in general required to sus- 
pend the colouring matter ; and sometimes corrosivo subli- 
mate must be added to prevent mouldiness. 
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XVIII. — On preserving Birds, ^c, for Cabinets cf Na" 
turaí Hútory. By Chables Waterton, Esq. 

(Coneluáedfrom VoU V, page 966,) 

It is now time to introduce the cotton for forming the arti- 
ficial body of the bird^ by means of the small stick, already 
descríbed. With this stick alone, and the aid of your own 
genius, you must producethose swellings and cavities/ that 
just proportion^ the elegance and hannony of the whole^ so 
much admired in animal nature^ but which is so little at- 
tended to in forming preserved specimens. After you 
have thus introduced the cotton^ you must next sew up the 
orifíce originally made in the belly beginning at the vent^ 
and keep adding more eotton from time to time, till you ar* 
rive at the last stitch, in order that there may be no defíci- 
ency there. Lastly, dip the stick into the solution of cor- 
xosive sublimate, and put it down the throat two or three 
timeS; in order that every part may receive it. When the 
head and neck are fiUed with cotton to your mind^ dose the 
bill; as in nature. A little bees-wax placed at the point of 
it^will keep the mandibles in their proper position» A 
needle must now be stuck perpendicularly into the lower 
mandible, the use of which will shortly be descríbed. The 
feet must also be brought together with a pin> aud a thread 
must be run through the knees, by means of which they 
may be drawn as near together as you judge proper. No^ 
thing now remains to be added, but the eyes. With 
the point of the stick make hoUows in the cotton, within the 
orbits, and introduce the glass eyes through the orbits» 
Adjust the orbits to them, as in nature, and they will require 
no other fastenings. 

A close inspection of the eyes of animais will inform you, 
that the orbits are capable of receiving much larger bodies 
within them, than those parts of the eyes which appear 
when in life; so that were you to proportion the eyes 
to the size which the orbits are capable of receiving, they 
would be far too large. In attention to thishas causedthe 
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eyes of specimens, in even the best cabinets of natural his- 
tory, to be out of ali proportion. To prevent this defect, 
contract the orbits, by means of a small and delicate nee- 
dle and thread, at those parts of them whicb are farthest 
from the beak. This may be done with such nicety, that 
the 8titch in each cannot be observed, and thus you will 
. have the artificial eyes to preserve their due proportions. 

Áfter this^ touch the biU, the orbits^ feet^and the place of 
the oil-gland; at the root of the tail, with the solution, and 
then you will have given to the preserved hawk every re- 
quisite, except attitude, and a proper degree of elasticity, 
two quaUties, which, however, are very essential. 

Procure any ordinary box, fiU up one end of it with raw 
cotton^ about three-fourths towards the top, forming it into 
an inclined plane. Then make a moderate hollow in it, to 
receive the stuíTed skin of the bird. Next, take lhe skin 
of the bird in your hands, and, after placing the wings in 
order, lay it upon the cotton, with its legs in a sitting pos- 
ture. The head will now fali down, that need not be 
regarded. Now, take a cork, and run three pins into one 
end of it, so as to form it into the resemblance of a small 
three-legged stooL Place this cork under the bill of the 
bird, and thrust the needle which you formerly fixed there 
into the head of the cork. This will support the head 
of the bird admirably. If now you wish to lengthen 
its neck, raise up the cork, by placing more cotton beneath 
it. If the head is to be brought forward, bring the 
cork nearer towards the end of the box. But if it requires 
to be set backwards on the shoulders, then move the cork 
back. 

Ás, in drjring, the back part of the neck will shrink more 
than the fore part, and thus force the beak to rise higher 
than you may wish it to be, you may prevent this fault, by 
tying a thréad to the béak, and fastening it to the end 
of thé box, with a pin, or needle. If you choose to elevate 
the wings, you may now do so, and support them upon cot- 
ton ; and should you wish to have them still higher, you 
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may apply a small stick or prop under each wiiig, and 
fasten the ends of the props to the sides of the box, with 
a little bees' wax. 

If you would expand the tail, you must reverse the order 
of the feathers, beginning at the two middle ones. When 
dry, replace them in their true order, and the tail will pre- 
serve the expansion you have given it. If the crest is to be 
erected, also move the feathers in a contrary direction to 
their natural one for a day or two, and it will not after- 
wards fali down again. 

Place the box any where in your apartment, out of the 
iníluence of the sun, the wind, or a fire, fòr the specimen 
must dry very slowly, if you wish to reproduce every fea- 
ture. On this account the solution of corrosive sublimate is 
eminently serviceable ; for at the same time that it totally 
prevents putrefaction, it also renders the skin moist and 
flexible for several days. Whilst the bird is drying, take 
it out of the box, and replace it in its position once a day. 
Then, if you should see any part begin to shrink out of pro- 
portion, you can easily remedy it. The small covert fea- 
thers of the wings are apt to rise a little, because the skin 
will come into contact with the bonés which remain in the 
wings, you must therefore gently puU the parts which rise 
up, between your finger and thumb, for a day or two. 
The skin will then no more adhere to the bonés, and the 
feathers will cease to rise. 

Every now and then you may touch and retouch ali the 
different parts of the feathers, in order to render them dis- 
tinct and visible ; at the same time correcting any harsh- 
nesses, or unnatural risings or depressions, âatness or rotun- 
dity ; this is putting the last íinish to the specimen. 

In three or four days' time the feet lose their natural elas- 
ticity, and the knees begin to stifFen. When you observe 
this, it is the time to give the legs any angles you may 
wish ; and also to arrange the toes, either for a standing 
position, or to curve them around your finger. If you wish 
to set the bird upon a branch, you can in a moment trans- 
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fer it from your finger to the branch, and again removia 
it to your ânger at pleasure. 

When the bird is become quite dry, you may pull 
the thread out of the knees^ take away the needle and corL 
from under the biU^ and ali is done. Instead of being stíff 
with wires^ as usual, the cotton will have aíForded a consi- 
derable degree of elasticity to every part of the bird ; so 
that, when perched upon your finger, if you press it down 
with the other hand, it will rise again. You need not fear 
that the hawk will now alter, or its coloura fade ; for the al- 
cohol and water have introduced the corrosive sublimate 
dissolved in them^ into every part, and every pore of 
the skin, quite to the roots of the feathers. Its use is two- 
fold. First, it has, as befbresaid, totally prevented ali ten*- 
dency to putrefaction, and thus a sound skin has attached 
itself to the roots of the feathers; for you may take hold 
of a single feather, and suspend from it five times the 
weight of the bird ; you may sdso jerk it, but it will still ad- 
here to the skin, and, after repeated attempts, often break 
short off. Ând, secondly, as no part of the skin has es-> 
caped receivmg particles of the corrosive sublimate con- 
tained in the solution ; so there is not a spot left exposed 
to the depredations of insects ,* for they will never venture 
to attack any substance which has received the corrosive 
sublimate. 

Corrosive sublimate is the most fatal poison to insects^ 
that is known. . It is anti-putrescent, and so is alcohol, 
and they are both colourless ; of course they cannot leave any 
stain behind them. The spirit penetrates into the pores of 
the skin with a powerful velocity, deposits particles of the 
sublimate, and flies off. The sublimate will not inj ure the 
skin, and nothing can detach it from the parts, where 
the alcohol has left it. Ali the feathers likewise require to 
be wetted with the solutien, in order that they may be pre- 
served from the depredations of moths. The surest way, 
however, is to immerse the bird in the solution of corrosive 
sublimate, and then to dry it^ before beginning to dissect it» 
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The fíirs of animais^ when immersed in this solution^ will 
retain their prístine brightness and durability in any 
climate. 

If the finest curled feslther, from a ladies' head-dress^ be 
dipped into this solution, and gently shaken till it be dry, 
the spirít will íly oiF in a few minutes^ and not a single curi 
in the feather will be injured ; the sublimate will then pre- 
, serve it from the depredations of insects. Some yeara ago, 
I preserved a bird in this manner in Demerara, it remained 
there two years. It was then conveyed to England^ where 
it was kept for five moníhs^ and again taken to Demerara. 
Afler being four years longer there^ it was again conveyed to 
England through the West Indies^ and where it has now r^ 
mained near five years, unfaded and unchanged. 

On reâecting that this bird has been twice in the tempe- 
rate and torrid zones, and remaiiitd some years in the hot 
and humid climate of Demerara, only six degrees from the 
line, and where almost every thing becomes a prey to insects, 
and that it is still as sound and bright as when it was 
first done, it will not be thought extravagant to surmise, 
that this specimen may retain its prístine form and colours, 
for years after the hand that stuffed it has mouldered into 
dust ! 

Little more remains to be added, except that what 
has been stated in regard to birds, may be applied to the 
fM*eservation of serpents, and also to insects, and four footed 
animais. 



XlX.^^-^Recolltctions of his Father,the late Mr. Thomas 

GiLL. By the Editor. 

{Continutdfrom pag$ 18.) 

Although the slow motion of the water-wheel answered 
most completely for actuating the laige forge bellows ; yet, 
ía the case of grindíng and boring gun-barrels, grinding 
and polishing sword blades, 8cc., it was quite different ; 
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and, although the water acting by its gravitating powei> 
produced a much greater effect than when wasted in 
lhe usual manner of applying it, yet, in increasing the ve- 
locity of the machinery, a part of its force was necessarily 
expended; and it therefore becarae an object of consider- 
able importance, that as little friction as possible should be 
created, both in the toothed wheel-work, and in the bearings 
of the necks or pivots, which were made larger than usual, 
so as to allow of a suflSciency of grease to be applied, to pre- 
vent the wearing surfaces from coming into contact ; and 
•the bearings for them to run in were also made of chilled 
cast-iron. In consequence of these improvements, a single 
wooden tooth was never required to be added, during 
at least nine years; and indeed it was a long time be- 
fore the marks of the chisel, used in accurately shaping the 
teeth of the cast-iron pinions, were obliterated, a clear proof 
that^but very little rubbing or friction took place in their 
action. As, however, the water-wheels were capable, if al- 
lowed to run with the ordinary velocity, and therefore 
to place the workmen in danger from the bursting asunder 
of the grind-stones; so it became necessary to endeavour 
to guard against this possible evil, by placing a centrífugal 
govemor to regulate the supply of the water to the wheeis» 
The Editor, now thirty years bince, invented the form 
which has since become commonly employed in the con- 
struction of the centrifugal governor; namely, that of 
raising the socket upon the stem of the govemor, by short 
arms connected with it and the longer ones, upon which 
the weights or balis are applied, in the manner of an um 
brella ; and which had the advantage of acting in a quicker 
manner, than when the governor was constructed as usual. 
However, the rising and falling of the water in the mill- 
pond, produced such differences in the pressure under the 
various depths, that it was found impossible to counteract 
them, and the use of the governor was therefore abandoned ; 
and a uumber of handles placed within the reach of the 
workmen, and each communicating with the main levers 
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'oTthe shuttles, which admitted the water upon the wheels, 
were substituted instead thereof. The example thus 
tifforded by Mr.Gill, for the first time in his neighbourhood , 
of economising the expenditure of the water, although 
at first ridiculed by those who were confirmed in their 
old habits ; began at length to be copied^ and has now in- 
troduced a bètter and less wasteful mode of employing it. 

Possessed of a forge, actuated by water-power, Mr. Gill 
was now énabled to convert the ingots of cast-steel into bars 
míderhisown direction, and thus to prevent the great in- 
jury sustained by cast-steel from over-heating it, as usual. 
He thus insured its excellence, and particularly by heating 
4;he ingots in a hollow-fire, by the flame alone, without 
brínging them into contact with the pit-coal, to their great 
injury; and also earefuUy working them at the lowest heat 
possible. 

In consequence of the French introducing the use of 
rifles into their revòlutionary armies^ it became an important 
object with government to adopt them Ukewise ; and an 
application was therefore made to Mr. Gill, to enable them 
to do so. With his usual energy, he accordingly endea- 
voured to meet the wishes of government, and caused a 
machina to be conatructed, which should be capable of 
rifling twenty barreis at once; and, indeed, he contem- 
plated the idea of rifling every soldier's musquet ! In this 
great undertaking be was, however, unfortunately for his 
eountry, cut off* by the hand of death, and never lived to 
see the machine fuUy act ! It was, however, so nearly 
finished, that the. Editor, after his father's disease, com- 
pleted it, and its performance surpassed every thing of the 
kind which had been constructed before. 

The barreis had seven spiral grooves cut along their in- 
terior surfaces, the eíFect of which upon the bali, in passing 
through them, was to give it a whirl around its axis, which 
greatly tended to preserve a rectilinear direction in its flight. 
Ãs, however, in the usual mode of rifling, these grooves 
were irregularly cut, so the bali experienced a considerable 
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resiatance in passing through them, i^hich greatly injured 
its eíFect. Now^ in this improved machine, ali the serea 
groves weie being cut at oncei by the action of as many 
cutters ; and no cutt^ passed more than omse down and 
up the barrei in the saooe groove, its poeition being coati« 
nuaHy changed by the action of the machine, so that it 
passed into the next groove in succession, and so on contír 
nually. By this means^ even supposing that each cutter 
did not act alike^ yet, by their continually changíng their 
places, their irregular actions were equalized, and there* 
sult was the most perfect similaríty atnongst the grooTes,. 
whereby the bali experíenced no impediment in passing 
along tíhem. 

It is difficult to afford such particulars of a necessarily 
complicated machine^ as may be sufficient to oonvey any 
accurate idea of its construction. We shall therefore only 
State, that the spiral movement of the cutters was obtained 
from a straight bar, mounted on one side of the machine 
frame, and which was capable of receiving any degree of 
inclinaiion requisite for alteríng the obliquity of the spirals 
or twists in the grooves ; that the rods upcn whick the 
seven cutters were mounted> had each a pinion óf seven 
teeth affixed upon its end opposite to that upon which the 
cutters were placed; and that a toothed rack extended 
across the machine, the teeth of which aeted in tbose of 
the twenty pinions, whilst the rods carrying the cutters 
were passing down and up the barreis ; the rack being at 
the same time pressed into contact with the inner edge of 
the straight bar, or inclined plane above mentioned, by the 
action of a spring upon its opposite end^ the end next to 
the bar being furnished with a fríction roller. Ànd that 
instantly upon the cutters being brought out of the barreis, 
the rack ascended upon two inclined planes, which lifted 
it up, out of contact with the twenty pinions ; and whilst 
in that situation, by an ingenious contrivance, not to be 
understood by descriptioi^ alone, it was carried sideways> 
so as to enteiithe next teeth in suocession in each pinion, 
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«upon again descending tbe two inclmed planes to its ordi* 
nary level^ as before, and thus eíFected tbe important 
t^hanges above mentioned, of tbe seven cutters in tbe 
grooTes of each barreL 

As a proof of tbe perfect equa^ity wbich existed amongst 
tbe gixxnres, a cylindrícal plugof lead^ ten incbes in length, 
migbt be oast upon an iron bar placed witbin tbe barrei^ 
'wfailst melted lead was po!iired into it^ and whicb of course 
feceived upon its surface projecting spiral ribS| corresponda 
ing witfa tbe grooves in tbe barreL Tbis plag migbt be 
passed down and up tbe banrel witbout impedimento and 
be then passed into any otber grooves at pleasure, in a 
similar manner. We need hardly say tbis could not bave 
been accomplished but in consequence of tbis absólute 
equality in tbe grooves. 

The fixed part of tbis macbine also beld tbe barreis 
firady wbicb were to be rifled ; tbe cutters being mounted 
in a sliding carriage, wbicb was carried backwards and 
forwards, by means of a crank, mounted upon a squared 
part of tbe outermost axis of one of tbe great water-wbeels, 
and wbicb crank bad a friction vcM&Ty acting in a vertical 
groove, formed in a cast-iron plate, affixed upon one end of 
tiie sliding carriage^ and tbus moved it in an equable and 
moBt favourable manner. Tbe sliding carriage was guided 
in its rectilinear movements by means of ledges, placed 
upon tbe sides of tbe fixed part of tbe macbine, and fur* 
mshed with friction roUers. The two inclined planes which 
taised and lowered tbe rack being mounted upon one end 
of the fixed frame« Each cutter was a kind of file, toothed 
upon its exterior face, and was held in a groove, cut in a 
proper spiral direction, in tbe cylinder wbicb beld tbe 
seven cuttei3 ; tbe ends of each cutter being thinned away, 
80 as to lodge undemeath a steel ferril or boop, firmly a^ 
fixed upon the cylinder ; - and also under another boop, 
which could be removed, wben it becajne necessary to 
chtage the cutters ; each cutter being also pressed out- 
wardly, by tbe action of a spríng, placed witbin the groove 
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undemeath it. The faces of each cutter were made 
rounding, or swelling in the middle, and tapered away to- 
wards each end, so as to enter either end of the barrei 
without catching. And as the ferrils required to be very 
strong, and yet but of little thickness, so it became exceed- 
ingly difficult to form them. Ánd, in fact, it was only 
accomplished by raising them by degrees out of plates of 
cast-steel, frequently annealed^ in sets of dies made on pur- 
pose^ and which first raised the edge a little, so as to re- 
semble a frying-pan in miniature^ for instance ; then an- 
other pair of dies raised it still more ; and, íinally, it was 
brought into a cylindrical shape. It was now only neces- 
sary to cut out the ílat bottom, and the cast-steel ring or 
ferril was thus formed, without any joining, welding, or 
soldering. 

The twenty rods which carried the cutters and the 
pinions upon their ends, were driven through the barreis 
by means of pushing-rods, made conical at each end ; the 
one end of each being íitted into a hole formed to receive 
it, in the centre of each oí the cylinders carrying the cut- 
ters ; and the other end was received into another hole, 
formed at the end of twenty adjusting and binding screws, 
which were aflSxed into one end of the sliding-earriage. 

The barreis were adjusted and firmly held in the fixed 
part of the machine, by means of saddles and adjusting 
screws ; and when they were once adapted to any parti- 
cular kind of barrei, it was easy to take out and replace 
them at pleasure, so that numerous barreis might have 
been rifled in a short period of time. 

We believe that we have thus enabled a mechanic, and 
especially a gun-ir.aker, to comprehend the principies of 
this excellent machine ; and we wish it were in our power 
to add, that his surviving. children were benefitted by their 
father's great exertions in constructing it. This^ however> 
was by no means the case ; for any one possessed of a bar- 
rei rifled in it, had only to cast a cylinder of lead in it, 
after the manner we have above described, and thus to be- 
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come possessed of a means of nfling other barreis, not 
indeed equally perfect with those executed in the machine, 
but much better than usual, and perhaps sufficiently gopd 
io answer the ordinary military purposes. 

Mr. Gill, like too many other persons, had a great dislike 
to making fais will, and unfortunately delayed it till it waô 
out of his power to do it properly. The consequence wás, 
that his large property was, after his death, disposed of by 
ttitctioD, at greatly reduced prices; and when the procèeds 
thereof were divided araongst his twelve surviving children, 
-but little carne to each one's share. Of these the major 
part are now dead. The Editor, and his two youngest 
brothefs, being indeed ali who have survived out of eight 
sons. 

Mr. Gill was most deservedly a highly popular character 
ín his neighbourhood, both from the great employment he 
was able to afford the various manufacturers and their 
workmen in his vicinity, and from the liberality with which 
he contributed to the support of the numerous establish- 
ments in Birmingham for alleviating their distresses and 
aihnents. He was also. as we have shown, greatly esteemed 
by government, and particularly by that portion of it con- 
nected with the ordnance. During the períod of the riots 
at Birmingham, his house, as well as that of his next 
neighbour, were threatened by the mob, as belonging to 
John Taylor, Esq., the respectable banter at Birmingham, 
and who had several houses either bumt, or otherwise 
greatly injúred, by their excesses. In this predicament, 
however, so far from removing his own property, as he was 
repeatedly ordered by the mob to do, as they did not wish 
to injure him,but only the house he inhabited ; he, on the 
cpntrary, fiUed it with the valuable effects of his neighbour, 
who was a dissenter ; and the Editor, with others, kept an 
armed watch, both by day and night, for the space of a 
fortnight, over the joint property of both. At length, at 
the expiration of that period, the military arrived from 
Nottingham, and relieved them from their periloussituation. 

VOL. VI. H 
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Mr. (3ill was thrice nominated high sheriflp of the county 
of Warwick, and must then of course either have served the 
*o£Sce^ or liave :paid the usual fine. Shortly before the pe- 
riod arríved; however, a serious accident happened to bim, 
'whioh very nearly cost him his life^ from the loss of blood 
it occasKoned ; and, indeed^ for the space of fourteen days, 
^ pfaysician, the late celebrated Dr. Witheríng^ could give 
^s £itmily no hopes of his surviving. At length nature, 
^Bttd an excellent constitution^ prevailed ; and the fiirst use 
ike made of his returning faculties^ was to direct the Editor 
toivrjte to his patron^ the Duke of Richmond, master ge^ 
onerai of the ordnance^ to infbrm him of the accident^ and 
of his being thrice nominated to the shrievalty ; that he 
had no vanity to feed, but a family of thirteen childrenj 
imd that^ under tíiese circumstances^ he prayed his grace 
4x> exert his influence with govemment, both to get him 
exoused from serving the office, and also to remit the usual 
^fine. His grace accordingly complied with his wiahes; 
"Biid he was not only excused from serving^ withoitt being 
fined; but the gentleman he recommended to govemment 
'was chosen high sheriff in his stead. 

Mr. Gill survived the effects of this accident seYcral 
'yeeârs, but it produced a lameness in one of his feet, which 
^^atly lessened his activity. 

(Tobe continued.) 



XX. — On an improved Method of making Lithographic 
Transfers. By Mr. Joseph Netherclift*. 

• 

Lithographic drawings were originally made with a pe- 
culiar ink, on paper covered with a coat of size^ and were 
then transferred to the stone by warming this latter, laying 
the drãwing on itâ face downwards, and passing both 

• From vol. XLVII. of the Traniactions of the Sodety for the Eocouiage- 
ment of Arts, Manufactures, and Commerce. The Society awarded its pra- 
mium of twenty pounds to Mr. Netherclift. 
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through ã rolling-press. Hot wat6r^ by means of a sponge, 
or in any other convenient way, was then applied to the 
paper^ till the coat of size, on which th6 drawing had been 
made^ was reduced to a soft pulpy state^ which allowed the 
paper to be strípped off^ leaving the drawing &s/ed, by Ae 
previous pres&ure and heat^ to the face of the stone. 

Many ad^antages attended this original method^ ^us 
-ccHupared with that which has nearly superseded it; 
Bamely, making the drawing on the stone itsielf : foty iâ 
this tatter mode, the artist works on a cumbrous unpcMtable 
«lab, and is obliged to majke his drawing in an mverted 
position ; whereas, by the use of prepared paper^ hé hãd á 
Jight and portable material^ together with tíie great ad\ran«- 
.tage of jnaking his drawing in a natural position, which 
being that to which artists are acoustomed^ ihe work was 
free from stiíFness and constraint. 

The objection-to the method by transfer was^ that the 
Unes were coarse^ and only adapted to free sketches^ being 
deficient in that fineness and precision required in most 
works of art, especially those intended for illustrations of 
objeots of natural history, or as specim^is of the higher 
departmeats of att. The drawings of ali such qbjects are 
made on the stone itself« The Soeiety^ conceiving that ít 
woold be a great point gained so to improve the ínk and 
paper^ and generally the whole method of making litho- 
graphic transfers, as to make it practicable to most of the 
porposes for which drawing on stone itself is now had re- 
conrse to, offored a premium, which was successfuUy 
daimed by Mn Netherclift. The Society do not, however, 
suppose, that Mr. NethercUft's process is incapable of im- 
prorement ; but, from the specimens produced before them, 
aad from the unanimous testimony of several very compe- 
tent judges, they belieye that the process which they noW 
make known, will be found to produce work of a very su- 
perior quality to the lithographic transfers which have 
hitherto come under the notice of the public. 

h2 
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Composition ofthe Materials. 

The Transfer Paper is thus made : 
Take the following proportions : a quarter of a pound 
^eàch of tapioca and arrow-root ; boil ihem separately to the 
consistence of pastes, and then unite them, and pour a suf- 
ficietit quantity of hot water into them to make the whole 
into a thin paste, which must be strained through a piece 
pf muslin : next add a quarter of a pound of flake white, 
previously well ground in water, and stir it into the paste. 
The paper, either thick or thin, should be rather porous, or 
what is called half-sized paper. Then, with a fiat carnePs 
liair brush, first lay a coat of common parchment size upon 
^he paper, and let it dry in ; then lay on the above paste, 
in the most careful and even manner, three several times ; 
but letting each coat be well dried between each time of 
laying it on. Thus the whole surface will be properly co- 
vered : if, however, there should be any part omitted, the 
work upon it will be imperfect. As soon as the paper is 
become dry, it should either be well cold pressed, or be 
sent to the glazing mill,^and be âattened between iron 
roUers, which clears its surface ; and the glazed part should 
be on the back side of the paper, which is effected by 
rolling two sheets together, face to face. The work, drawn 
on the prepared face of the paper, is, if fine, to be executed 
with a Steel pen, as the specimen is, which is herewith 
sent ; the dark parts are drawn with a common crow quill. 
The Lithographic Ink is composed of equal quantities 
of yellow soap and shell lac, boiled and burnt together in 
the usual manner ; with a sufficient quantity of lamp black 
added, to make it black ; this forms a cake, which is to be 
rubbed up either with warm or cold water, in the manner 
of Indian ink. I prefer to use no tallow or bees' wax in 
the composition of my ink ; and am .prepared to show, that 
the artof lithography, as connected with the ink work, is 
not founded on the opposite qualities of acid and fat ; for 



On de$troying White Ants, Sçc, hy Steam* 101 

the ãbove ink requires no acid to neutralize the alkali of 
the soap in it, the resinous part of which is fixed by the 
extreme quantity of shell lac added to it. Thus the use of 
the acid is generally avoided^ and the Unes are not so liable 
to be injured as is usual. In extreme cases^ however^ 
where a mass of shade is condensed, a little acid may be 
used with good effect. Nitric acid, diluted with water, is 
the proper requisite. 

The Act of Transferringy is easy : let the stone be mo- 
derately ^armed ; then damp the back of the paper on 
which the work has been executed, until it lies perfectly 
flat; take care, however, that no wet touches the work; 
then lay the paper carefully upon the warm stone, and over 
it lay flat soft paper, which will absorb the wet on the back 
of thè transfer paper. Now pass it through the press two 
or three times, with an increased pressure, after which the 
paper will peei oflF, leavinsj the composition it was coated 
with, as well as the drawing executed upon it, on the 
stone. Wash oflF the former, and rub the drawing over 
with a coat of strong gum arabic water. Lasíly, lay it 
by till it has become cold, and then print from it. 



XXI. — On destroying White Ants, Cock Roaches, Rats, 
and other Vermin, on board Ships, by Steam*. 

The destructive ravages of white ants, when they once 
find their way on board the vessels in índia, have long 
been the bane of that description of property, aggravated, 
too, by the secrecy with which their operations are fre- 
quently carried on, and by the absence of ali means of 
prevention. Property of acknowledged value, to the ex- 
tent, at times, of a lack of rupees, has become, on the pre* 
sence of this destructive insect being discovered, almost 
valueless; since, hitherto, when once known. to have in- 
fested a vessel, no instance, we believe, has occurred of 

• From " Gleanings in Science" a joumal published at Calcutta ; and 
" The Edinhurgh Journal of Science, 
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Acir e*er Kàfing been wholly extirpafed ; thus not orily 
attaching a «tnspfrdotiB charactet to lhe vessel, but occai- 
sionir^ contmtiled^ and sometimes very heavy aíid expen- 
sfTe repaifs. indeed it is scarcely possible evôii to traée 
thfe extent of the evil with any degree of ceitainty. A 
ship may undergò s very heavy repair of damages^ occa- 
síoned by the atits^ and every possible means msty be- 
adopted; with the view to ascertain the existenee of further 
damage^ without tuccess ; yet a very few weeki» ínáy sbow 
another part of the vessel to be iirfested to a great éxtent^ 
rendering necessary a yet further repair. 

It may i^easonably be snpposed, tíiat such destm^tion of 
property vrould not be permitted to contmtie^ without some 
attempts at a remedy ; of these the most effectual have 
Inthérto been, the application of extremie cold^ or sinkifig. 

The former^ of course^ could only be carried intò eitecu- 
tion by sending the vessel infested to a cold climate^ there 
to be laid up for winter. Independent of the loss^occa- 
sioned by the noú-employment of the vessel, the remedy 
has never been^ we believe, complete» A stop has been 
put to their ravages for a time^ but a retum to a warm 
country has shown that the insects have not been eíTectu- 
ally destroyed ; either they have been reduced to a state of 
torpidity^ or, if the living insects have been destroyed, their 
eggs have not been deprived of their power of production» 
The same remark may be máde in regard to sinking, inde-^ 
pendent of which^ the expenso and difficulty attending lhe 
Qperation^ render it little better thari submitting to the evil 
itself. 

That 80 obvious a remedy as that of filling a ship with 
steam, should^ in these times, when its employment may 
be said to be almost universal, have been so long unthought 
of, is not a little remarkable ; particularly when the prac- 
tice of stnoking ships, for the purpose of destroying rats, 
ánd other vermin^ has long been adopted, and with partial 
suçcess» The destruction caused by rats on board ship, is 
only second to that effected by the white ants. Instauces» 
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iare been known of their eating through a vesfid^s bottom 
and decks ; while their ravages on the stores^ provisions, 
and cargOy are almost incredible. IVor are these the only 
vermin with which shíps in this country are infested. The 
cock-roach, and black ant^ centipede, 8cc.^ if not destrac- 
tive of the vessel itself, are so of the comfort of every per- 
son on board. The first find their way^ more or less^ on 
board every ship in índia ; the second prevail^ at times, to 
an extent almost surpassing belief, on vessels trading Ux the 
eastward^ which supply themselves with wood in the 
Straights. The apphcation of steam, to the destruction of 
âiese latter insects, is of itself an advantage almost incal- 
culable. It is obvious, that nothing but the most search- 
ing, and, at the same time, powerful agent, could extirpate 
an insect like the common ant. The experiment was first 
kied in England"*^, at the suggestion of Captain Ford, late 
in command of the ship Providence, in this port, on a ship 
belonging to him, and we understand with success. W& 
beUeve, tíiat the steam was not applied to the ntmost ex- 
tent of its power on that occasion. It has, however, since, 
on the representation made by Captain Ford, of the success 
of the experiment in England, been applied to perhaps as 
great an extent as it could be with safety ; and certainly to 
a sufiicient extent for ali practicable purposes, with the 
most complete success : since that experiment, too, it has- 
been applied on several other occasions. 

The first trial in this country was on the honouraUe 
company^s ship Investi^ator. The experiment was con- 
ducted by Captain» Forbes, of the Bengal engineers, and 
Mr. Kyd, the honourable company's master builder, and, 
as might be expected in such hands, would appear to have 
been managed in the detail with the utmost care and at- 
tention, affbrding a secure guide for future operations. The 
£ollowing is an extract from their able and int^esting 
report. 

* A patent has been taken out in this country for destroying bugs^ &c., by 
iieans of steam. — Editor. 
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. " 1 . We had the honourable company's steamer Irra- 
waddy, moored alongside the Investigator; and having 
íitted two lead pipes into the Investigator, put them down 
the fore and after hatchways into the hold. 

"2. We had, in the mean time, closed the scuttles of 
the Investigator's sides, as well as the hatches ; moreover, 
the stern and gallery windows, and the entire front of the 
poop ; boring, at the same time, a hole in each gallery cell, 
to allow the steam to come iip fron the hold into the cuddy. 
. '* 3. We also fitted a pipe, having a stop-cock on it, to 
the main hatchway ; which was opened occasionally, to 
observe the state of the steam, in case of danger from its 
over-pressure. 

" 4. These preparations being made, we had the fires 
of the Irrawaddy's boiler lighted at eleven a. m., on the 
7th ultimo, so as to let on the steam at noon the sameday; 
by six o'clock the same evening, the steam began to show 
itself at the scuttles, and at the hatches ; and the poop 
and upper deck began to feel hot. We continued the 
steaming for forty-eight hours, by which time the whole of 
the decks and sides, even to the outside copper, close to 
the water's edge, was so heated, as to be scarcely touchable 
by the hand. 

• *^ 5, On opening the hatches, to ascertain the result of 
the operation, we were pleased to see the effectual manner 
in which the penetrating effect of the steam had destroyed 
the vermin. The white ants appeared reduced to a sub- 
stance like soap ; and the cock-roaches and rats to a soft 
pulp, capable of being washed down into the limbers. 

" 6. The putrid smell of animal decomposition carne 
on at the end of twenty-four hours, but did not continue 
above a day. 

" 7. The paint on the beams and sides was shrivelled, 
and peeled ofF; and the leather which covered the ring 
bolts in the cuddy, was converted into charcoal. 

" 8. We have purposely delayed sending in our report, 
trll we could ascertain the oíFect of the steaming on the 
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cauiking, a matter regarding which we^were anxious, inas- 
much as, if that had been disturbed, the operation wouldy 
m future, have had to be confined to a ship about to tín- 
dergo repair in dock. We have, however, satisfaction in 
being able to report, that we can disco ver no injurious 
effect on the caulking ; further, that the steaming a ship 
for the destruction of vermin, seems perfectly feasible, 
either afloat or in dock ; whether about to undergo repair, 
or to proceed to sea. The only circumstance demanding 
attention in the latter case, is, that the ship will require 
new painting. 

• *' 9. Although the destruction of vermin by steaming, 
may be resorted to under ali circumstances, yet the steam- 
ing of vessels in dock, previous to their undergoing their 
usual quinquennial repair of caulking and coppering, will 
be the most desirable. 

" 10. In addition to the advantages already noticed, 
the facility of introducing the steam from btíow ; and the 
absence of condensation by the water in contact with the 
whole surface of the immersed bottom, when afloat, will 
enable the steam to effect its object in one-third less time. 

"11. The present experiment having enabled us to as- 
certain an efficient and simple method of steaming ships, 
to destroy vermin ; we beg here to record our opinion, that, 
in ali moderately large ships, about to be steamed, the 
masts and bowsprit ought to be taken out, as also ali pro- 
jecting boomkins, davits, and cat-heads. The whole of 
the hammock stantions, and externai birthing, should also 
be taken away ; and the ship be cleared of ali lumber, and 
articles likely to sustain injury from the steam. 

" 12. For large ships, where the unmasting would be 
laborious, we conceive that long bags, made of painted 
canvass, might be put over the mast heads, and be nailed 
to the deck; and the steam be then admitted into the 
bags. Painted canvass also might be tacked with wooden 
battens to the deck, and to the outside, enclosing the sides 
ali round ; and this might be extended to hawse-chocks. 
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quarter-galleries^ and to ali parte which it would be incon* 
veDÍent to remove. 

" 13. By lifting the 8híp's pumps about three feet, one 
of them may be fitted as a steam-valve, and the other as a 
safety air-valve, and thus a communication be made 
quickly with the lower part of the hold. The steam pipes 
should be long enongh to íntroduce the steam into the 
bottom of the hold ; as^ otherwise^ the steam and heat 
would be^ for a long time^ intercepted from leaehing the 
lower parts of the vessel^ by a stratum of air. 

'^ 14. Such of the steamers as may be intended to be used 
for steaming ships^ might conveniently, and at a small ex- 
pense, be provided with a spare boiler, man-^hole cover. 

'^ 15. The whole apparatus for steaming could easily 
be transferred to any one of the steamers, and would thea 
be available for any ship. Independently of the man-hole 
cover, the parts would merely consist of two pipes of cop- 
per, fítted with stop-cocks, of five inches in diametçr ; to- 
gether with a steam safety-valve pipe, for the ship about ta 
undergo the process*. 

*' 1 6. In steaming ships aâoat, it will obviously occur 
to hang the steamer on to the vessel to be steamed ; and 
then so to secure the two, as to prevent the cross motion^ 
tbeir being separately moored would cause, to tbe injury of 
the steam pipes. For steaming ships in dock, it will be 
requisite to have a boiler set so near to the dock, as to ad- 
mit of having pipes âtted, for the conveyance oí the steam 
to the ship. 

" 17. It will be requisite, when the steam has been ad-. 
mitted into a ship, whether it be afloat or in dock, to have 
a cauldron of boiling water ready, to kill tbose insects 
which may attempt to escape ; and it will abo bc requisite 
ta have a few persons in attendance, to shut up those 
places where the steam shows itself ; as well as to attend 
to the State of the pipes, and of their operation. 

• Partiãl condensation, sucli as in the case of the Investigator led to the 
fracture of the upper deck pillais, would^ by these valves, be eâfectually^ 
guarded againet. 
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" 18. We cotíie now to the corisideration of the vast 
importance to shipping in tropical climates^ which this sue- 
cessful experiment of steaming ships to destroy white ants 
has indicated. The speedy riddance of rats, cock-roaches, 
CBntipedes^ and scorpions, would alone be of importance. 
The waste of property by the two first, is very consider- 
aUe^ and fumigation is frequently etnployed to get rid of 
tbem ; ermoking is dangerous, inasmuch as many fthips 
have béen burned in the process ; but although smoking 
kills rats^ it will not kitl cock*roaches nor ants ; neither 
hás it the slightest destructive eíFect on their eggs ; só that 
while the larger tribe of noxious vermin may be got rid of 
by this means, the smaller and much more dangerous ones> 
the white ants, are left to destroy the ship. 

" 19. Sinking is, no doubt, an effectual measure for 
the extirpation of those insects; but^it is one which can 
only be resorted to in small ships, and in them even at a 
considerable risk of entire loss, and at a considerable ex- 
pence ; a great waste of time in the employment of the 
vessel, and the disadvantage of laying a foundation, by the 
introduction of mud, for a future more successful attack* 
In fact^ it has invariably been found, that vessels which 
had been sunk to kill the white ants, were speedily infested 
afterwards, and rapidly destroyed ! 

" 20. The being enabled to eradicate the white ants 
firom Indian ships, must have the eflFect of giving an en- 
hanced value to this description of property. It is on re- 
cord, as well as a truth familiar to the officers of the Ma- 
rine Department, that several government vessels have 
been entirely destroyed by the white ants; and further^ 
ihat by their ravages, great public loss has been sustained ^ 
Hnder such circumstances, too much cannot be said in fa- 
tour of such an application of steam. 

"21. The syccess of the recent experiment may form 
an era in the history of Indian shipping. The steaming 
of vessels, to destroy vermin, must speedily come into ge- 
neral use, Then the only wonder will be, that seeing tlie 
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common application of steam to almost every purpose^ ks 
excellence, as a substitute for fumigation^ was not, in thi» 
country, sooner suggested." 

It is scarcely necessary to add a word to the above clear 
detail. The expence of the operation, including the re- 
quisite pipes, &c., did not amouiit ^to eight hundred sicca 
rupees ; and the subsequent charge for cleaning the ship^ 
was about one hundred* A complete apparatus^ to be at- 
tached to the boiler^ it appears^ would not cost above fifteen 
hundred sicca rupees ; after which, the expence would be 
confined to the expenditure of coals, and the necessary ar* 
tificers, and contingent charges. One precaution^ however, 
would appear to be necessary to be adopted in the steam- 
vessel, which is, to take care that none of the vermin find 
their way from the vessel steamed to the steamer. Such 
appears to have been the case with the Irrawaddy. 

Remarks, By the Editor. 

We think that, in many cases, in tropical countries, this 
excellent method may be applied, with great succesa, to 
the destruction of the white ants, in buildings on shore, 
where they commit such infínite mischief. A pprtable 
steam-boiler might be readily conveyed from one building 
to another, as óccasion required. 



XXII. — On making Plaster Ca^isjrom Medals. By Mr. 
W. Kelsall, Engraver, 8, Clarendon Street, Someis 
Town*. 

The substance most commonly used for forming moulds 
from medals, and other small works of art, are sulphur, 
plaster of Paris, and wax. The first of these is, perhaps, 
in most general use, from the ease with which the mould is 
made. It is, however, objectionable, as it injures the 
medal ; and, besides, seldom brings the work up with a 

* From the Transactions of the Society for the Encouragement of Arts, 
Manufactures, and Commerce, Adelphi. 
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sharp edge, occasiòned by the oil iised oii the surfáce of thè 
medal to prevent adhesioii ; it may also^ in some méasure^ 
be caus^d by the còoling of the sulphur, before ít has 
an ppportunity to run into the finer parts of the work. As 
it is necessary' to oil the inould before a cast can be taken 
from it, 80 it is very r^re thaít a good one can be procured. 
Plaster of Paris, though very useful for forming the moulds 
in large castings, is, áccording to the usual práctice of 
oiling''^, still more unfit than sulphur for small subjects, as 
it requires to be thoroughly satúrated with oil, and then it 
is by no means certain that the cast will not stick to 
the mould. The only way of using it to advantage is, by 
dipping it, when thoroughly dry, into melted wax, and 
allowing it to be fuUy satúrated with it ; then to take it out, 
and víhea it has become cold, it is fit for casting from, re- 
quiring only to have a thin wash of wax, dissolved in 
spirít of turpentine, applied over it instead of oil, before 
casting in it. This should be allowed to become dry, 
whichit generally does in about íifteen minutes, and it will 
then bear the wet mixture of plaster and water, to be driven 
into the finer parts of it with a cameFs hair pencil (a very 
necessary operation in medal casting, to expel the air, 
which otherwise lodges in the deeper parts of the mould, 
and causes imperfections in the casts). Whén this method 
is properly attended to, the cast leaves the mould easily, 
and is nearly as good as one taken from a mould of wax. 

Wax forms a perfect mould, if the operatòr has the skill 
to manage it properly. It is, without doubt, the most diíE- 
cult to procure a good mould with ; but when once obtained, 
it lasts, and is cast from without trouble. The following is 
the best method to have it good : fasten a ledge or border 
round the medal, and which may be made either of paper, 
pasteboard, or, which is better, of the thin lead which lines 
tea chests, the strip should be about three quaiters of an 
inch wide, and it should be carefuUy tied or bound close 

^ See a substituta for oil, ia the AdditioQS to this Article, by the Editor. 
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around the rim of the medal ; or^ otherwise, the melled mc 
will find its way out, when poured upon it. The wax 
should be melted in a cup, placed in boUiug vm.ter, as thsl 
keeps the heat regular, and gifes the wax a proper degree 
of âuidity. The surface of the medal should be quite 
clean, neither oiling it, nor any other applicatíou being ret- 
quired. Wann the medal slightly (the blood-heat is s«ifi- 
cient), to prevent the wax írom chilling as i,t is poured in, 
then pour in the wax as quickly as possible. As it cooH 
pass the blade of a thin knife horizontally ali around thè 
top of the wax which has been attrâcted to, òr âowed up át 
the bordar, and levei its surface, as, otherwise, from its 
increased thickness there, it would be likely to crack 
the wax through in a ring, ali the way round. When the 
wax is become perfectly cold, strip off the edge or border ; 
and, if the mould does not then separate easily from the 
medal, place a fire-shovel over the fire, and let it becjome 
hot ; then place the medal upon it, with^ a piece of paper 
Jaid beneath it, to prevent rubbing it ; and try, every four 
or five seconds, what degree of heat it has acquired, by 
bringing it into contact with tbe face. When the medal 
thus feels slightly warm, try to separate it, and, if it wifl 
.not part from the wax, warm it till it does. Great care is 
necessary to be taken in this part of the process, or, oth^> 
wise, the mould may m^lt, and thus be spoiled. But, if meil 
managed, it frequently saves many moulds which would 
otherwise be lost. 

To cast from a wax mould, it requires only to be 
surrounded with a rim or border, and the mixture of plaster 
and water may then be poured into it, taking care to drive 
the plaster well into the deeper parts of thé mould, with a 
camePs hair pencil. 

In mixing the plaster, the quantity of it is aiways regu- 
lated by that of the water ; if mixed in a bason, keep adding 
the plaster in a conical heap, until its apex reaches above 
the surface of the water ; then stir the mixture, and not be- 
fore ; and it will aiways be of the proper degree of thick- 
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ness. It should then be instantly poured into the mould, 
and remain until ii is properly set, which it will usually be 
in about fifteen minutes, no attempt to separate it ought to 
be made ín a less time. 

Additions. By the Editor. 

Many years since, the Editor possessed himself of im- 
provements in the art of forming plaster casts from medals, 
and other delicate works of art, made by the late Mr. John 
Francillon, an eminent jeweller in this metropolis, and who 
was possessed of an invaluable rosary, formed of nectarine 
stones, and carved by the celebrated Florentine artist, 
Benvenuto CellinL Each of these stones had either the 
head of a Roman Emperor, or of a Pope, most exquisitely 
carved upon one side of it, and upon its other side, either 
a triumphal arch, a public building, or some other subject, 
similar to the reverses of medals. Mr. Francillon, was 
in the practice of making casts in plaster of Paris from this 
series for his friends, and had formed a set of sulphur 
moulds therefrom with this view. In order to form these 
moulds, he encircled each model with a rim or border, 
of paper, latten brass, or pasteboard oiled ; and then poured 
in sulphur (which had been previously heated, until it be- 
came thick like treacle, which gives it a brown colour, and 
prevents it from cracking, and had then been suffered to 
cool until it had become thinner, when it was instantly 
poured into the rim or border) ; when cold, the sulphur 
might be removed, and then formed an exact mould of the 
original. When he wished to take casts in plaster from 
these moulds, he either previously wiped a mixture of 
oil and rum, or of rum only, over them ; and then having 
previously surrounded them with a rim or border, he made 
a mixture of fine and new plaster of Paris, mixed with raw 
terra de Sienna, to take off the great whiteness of the 
plaster, and thin gum-water; a little of this was poured 
into the mould, in a thin state, and strongly blown upon, in 
order to make it fiU the hoUows, and drive out ali the air- 



112 On Chinese Vnburnt Bricks. 

bubbles ; be then poured upon iV on one side^ the thicker 
plaster, and let it run gently to the other side, driving the air 
out before it. When this had become hard, he removed 
the rim of card, and substituted another of a slip of leather 
or pasteboard, which had been previously gilt upon its edge, 
and was coiled two or three times around the cast, and then 
cemented ârmly to it. 



XXIII. — Otè Chinese Unburnt Bricks, By Henry H. 

GOODHALL, Esq. 

SIR No. 55, Crutched Friars, January 2, 1830. 

After perusing the article in your Tecknological Reposi- 
tQry, on the subject of unburnt bricks^ I thought it might 
be pleasing to you to know, that many specimens of such 
brícksy from so remote a country as China, ai^e to be met 
with in London. I send you one herewith as a specimen, 
and others, of various dimensions, you are welcome to see, 
if you will favour me with a call. 

The fragment sent, we have generally considered as part 
of a tile, but fròm many other pieces being sooty, they pro- 
bably formed part óf a small flue or chiraney. 

The whole of these bricks and tiles have come from 
China, as substitutes for their weight of tea, plundered 
from the chests in which they were found, and, most pro- 
bably, the roguery took place at Canton, as they have only 
appeared in this country since the great fire át that place, 
a few years back. 

I am, sir, 

Your obediènt sefvant, 

ToT. GiLL, Esq. H. H. GOODHALL. 

Remarks. By the Editor. 

The brick or tile sent us by Mr. Goodhall, is an inch and 
a quarter thick, five inches broad, and eleven inches long, 
it is coloured red on the outside, and has Chinese paper 
pasted upon it. Internally, however, it is of bluish grey 
colour, and is evidently unburnt. 
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We understand that the abo\re mentioned fraud, haa 
now become so extensive, as to have excited the particular 
attention of the East índia Company, Vfith a view to prerent 
it in future. 



XXIV.-— O» various Jmproved Pastes and Lutes. By the 

Editor. 

Bookbinder's Paste, of Wheaten-Flout and Alum, — The 
bookbinders are in the habit of making a considerable 
quantity of paste at once, and it takes a long time to incor- 
porate the wheaten âour and the water together^ in the usual 
manner of doing it ; Mr. W. H.Kelly,our book-binder^has, 
however, greatly shortened this time, by adopting the 
following improved method. He first mixes the ílour with 
cold water, to the consistence of thick batter ; then, having 
a measured quantity of water boiling-hot, in a tea-kettle, in 
which a proper quantity of alum had been dissolved, by 
puting it into the water cold> and boiling it, he adds 
a little of this boiling alum-water, by degrees, to the batter, 
stirring it well in, till he sees the effect it has produced 
on the flour, by a change in its appearance, when he sud- 
denly pours the remainder of the boiling water into it, and 
aisostirs it well ali the while. In this way he soon makes 
the whole into paste ; whereas, on the old plan of mixing it 
with cold water, and then boiling it; it occupied a whole 
day in breaking down the lumps which formed in it. 

Lute, or Paste, of Albumen and Wheaten Flour, — 
The Editor lately found an ingenious copper-smith fitting 
together the inside joints of a distilling apparatus,by putting 
between the shoulders of them, stout hempen cloths, coated 
on both sidés, with a thick mixture of wheaten flour 
and the whites of eggs (albumen), máde in the cold. In 
this judicious way, and without tainting the flavour of the 
alcoholic liquors, to be distilled in the apparatus, he em- 
ployed a lute, which, instead of dissolving in the hot 
vapours, on the contrary was hardened by them. He em- 

VOL. VI. I 
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ployed a tbick mixture of white lead ground in oil, to coat 
the exterior of his joints as usual. 

The late Mr. Samuel Vartey's Chemical Lute. — ^This 
coDsisted of wheaten-flour, mixed with cold water, to which 
he added a portion of common salt. On applying a little 
of this lute, either to close the joints, or to stop the issue 
of vapours in distílling, the heat instantly acting upon the 
flour, changed ít into a thickened paste, which had the de- 
sired eíFect. As, however, it might have been diffictdt to 
unlute the apparatus, after the operation was finished^ 
80 the salt was added to the lute, by way of introducing 
water into it, to soften it. 

Paste of Wheaien-Flour and JResw.— AGerman manu? 
facturer of ladies' work-boxes, jeweller'B trays, Scc, was in 
the habit of lining them with moroceo leather, velvet, or 
paper, with a paste composed of wheaten-flour mixed 
up with water, and boiled ; and whilst boiling, he incorpo- 
_ rated a quantity of black resin with it, which greatly im- 
proved its strength, and prevented it from being so easily 
affected by moisture. He fínished it by strainins: it through 
a coarse cloth, and thus removed ali the lumps in it. 

Paste of Wheaten-Flour and fFax. — ^A Mr. Mayhew 
informed the Editor of this improved paste, many years 
since ; and which he made in the foUowing manner. After 
boiling a mixture of wheaten-flour in water, to form a paste 
as usual, he stirred a piece of wax candle round in it a few 
times, and which, mingling with the paste, greatly im- 
proved its binding quality. The Editor made some of 
it, and found it to have acquired a saccharine taste, from 
the union of the wax with the flour. 

Paste of Bean^MeaL — Mr. Boyle Godfrey, in a chft- 
mical work published by him many years since, says, that 
a paste composed of bean-meal and water, may be usefully 
employed in closing letters, and that such closures cannot 
possibly be loossened by directing the steam of boiling 
water upon them, as would be the case when the ordinary 
wafers were so treated. 
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Ciay'i Pastey of Wheatên-Flour and Geiaiine. — The 
paste by which the sheets of whíted brown-paper were 
80 firmly held together, in the celebrated Clay^s, of Bii> 
mingham japanned paper tea-trays, &c., was a composition 
of wheaten-flour and carpenter's glue boiled together, 
Each sheet of paper was united singly to the others by 
this paste^ the air being carefuUy driven out from between. 
them by wiping with a coarse cloth from the centre toward» 
the sides ; and they were besides carefuUy dried in stoves, 
between each layer. Thus combined, they might be sawn, 
planedy náiled, and glued together, in the manner of wood ; 
but the articles were much lighter and stronger, when 
japanned^ than if formed of wood. 



XXV. — On an improved Method of máking Raisin Wine. 
By Arthur Atkin, Esq.^ Secretary to the Society Jor 
the Encouragement of Árts, Manufactures, and Com- 
mercê, Adelphi, F,L.S, F.G,S, Sçc* 

I RAVE for some years been in the habit of making for use 
in my own family^ a light dry raisin wine ; I have also 
noted down, with more or less minuteness, the progress and 
result of several of these experiments ; and I beg leave 
Qow to aSév them to the Society, in the hope that thereby 
«Bome additional light may be thrown on a very importánt 
l>ranch of domestic economy. 

It appeared to me, from some previous comparative trials 
with bkck currants, and with others of our native fruits, 
that none of them are so well adapted to make light dry 
wines, as the better kinds of raisins : a ferther adyantage 
attends the useof this latter fruit, that the wine may be 
made at the season when the temperature is most favourable 
te the due progress of fermentalion, 

The raison which I have been most in the habit of using^ 
and which I prefer, is the Muscatel. It is imported in 
boxes, cpntaining about twenty pounds ; and, when new, 

* From the Society'8 Transactions» jast psblished. 

i2 
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i& in common use as a table fruit. In this state it would 
doubtless make a wine of excellent quality ; but its price 
pròhibits its employment for this purpose. In those which 
vemain unsold for about a year, the rich pulp of the recent 
raisin^ beeomes mixed with sugary concretions, which ren- 
der it less acceptable at the desert ; and the price of such 
ix\ntf being from ten penee to a shiUing a pound, brings it 
IvHhin the reach of the domestic wine-maker. 

Tbat matter, whatever it be, which, through the process 
of fermentation, converts a solution of sugar into vinous 
liquor, exists in raisins in sufficient abundance to change 
into wine a greater quantity of sugar than the fruit itself 
contains ; and I have found it advantageous, both as re- 
gards the price and quality of the product, to add to any 
given quantity of raisins from one-tenth to one-third of 
their weight of sugar. In order, however, to avoid tainting 
the wine with the peculiar ílavour of cane-sugar, I use 
good loaf, at the average price of ten pence or eleven pence 
a pound. 

In my early experimenta, I poured hot water on the rai- ' 
sins, and allowed them to remain therein twelve hours, 
more or less ; by this time the raisins were plumped up, 
and I pressed them between íluted wooden rollers, in order 
to break their skins, and press out the juice. This process> 
however, by no means succeeded to my wish ; the roUers 
were clogged and strained by the fruit which adhered to 
them ; and many of the raisins, by reason of the tough- 
ness of their skins, passed though the roUers entire. I 
therefore adopted the plan of having the raisins chopped 
(without previous maceration) on the same kind of tray, 
and with the same kind of chopper, as is used in making 
minced meat ; and I have had no reason to vary from this 
method, except that, of Iate, I have directed the raisins to 
be chopped finer than they were at first. Previous to the 
raisins being chopped,"^ the stalks are separated for a use : 
that will be mentioned hereafter. 

I have tried several proportions of ingredients, but those 
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from which I have obtained the best resultS| are three 
pounds of raisins^ and one pound of sugar, to an ale gallon 
of water. 

I prepare the must, sometimes by mashing, sometimes 
by maceration. 

The mashing is performed in the foUowing manner : the 
chopped raisins being put into an open tub, or an earthen- 
ware pan, I pour on them hot water, in the proportion of 
about a quart to four pounds of fruit. My object, in this 
first mash, is to extract the greater part of the saccharine 
mucilage, as little altered as possible ; I therefore heat the 
water no higher than about one hundred and twenty de- 
grees of Fahrenheit's thermometer ; the water and fruit are 
mixed, and after standing for ab.out a quarter of an hour, 
the whole is stirred together as accurately as possible 1^ 
hand^ taking care to break down ali the lumps ; and, in a 
few minutes afterwards, is placed on a sieve over a tub, 
where it drains for a shorttime ; the husks are then lightly 
pressed by hand, and are retumed to the mash-tub. 

The second mash ia made exactly in the same manner as 
the fírst ; and the husks, after pressing, are retumed again 
to the mash-tub^ 

They will now be found to have lost the whole of their 
clamminess, though they are still sweet ; I therefore con- 
elude that the saccharine mucilage is now for the most part 
extracted, and my principal object in the subsequent 
mashes, is to dissolve out the tartar. For this purpose,.the 
water of the third mash is put on at the heat of <Hie hun- 
dred and fífty or one hundred and sixty degrees, and is 
conducted in the same manner as the former. The liquor 
thus obtained^ is considerably acidulous, having the ílavour 
of the raisins, and but little sweetness. Three-fourths of 
the mash being now made, it is tasted, in order to ascertain 
whether it is sufficiently astringent ; and, according to the 
intended astringency of the wine, I either altogether reject 
the stalks, or use the whole or a part of them. If a some- 
yihsit astringent wine is intended, the last mash is thus pre- 
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pared : I pour boilíng water on the stalks^ ia a separate 
tab, aod after they bave been macerated for about a quar- 
ter of an hour, I put lhe liquor on the husks, and mix 
them well with it ; in a quarter of an hour more, the liquor 
is put on the sieve, and the husks are well squeezed by 
hand. 

While the last mash is ^reparing, I transfer the liquor 
of the first three mashes into the fermenting tun, and dis- 
solve the sugar in it; I then add as much of the last mash 
as is requisite to bring the must io the due proportions^ 
viz., one ale-gallon of must, to three pounds of fruit, and 
one pound of sugar. The time occupied by the above 
processes is four or five hours, and the temperature of the 
must, when put into the fermenting tun, is usually about 
seventy degrees. 

If the weather is warra, and apparently more likely to 
become hotter than colder, I pour the must into the fer- 
menting tun with as little agitation as possible ; but if it 
is cool, and not likely to get warmer, I dash each pailful 
against the sides of the tun, pouring it in from as great a 
height as I can conveniently reach ; by this means, it is 
more mixed with atmospherie air ; and liquor thus treated 
will often begin to ferment in less than twelve hours. If 
the must is at the temperature of seventy degrees, fermen- 
tation begins in from twelve to thirty-six hours, according 
as it is treated ] and the scum which rises is sometimes 
taken ofF every day, and sometimes allowed to remain till 
the liquor is about to be removed from the fermenting tun. 
If the fermentation is languid, I keep on the cover of the 
tun,*and stir the scum daily into the liquor ; if too rapid, 
I take off the cover, and remove the scum as it rises. 

The lowest temperature at which I have observed fer- 
mentation to take place, is forty-eight degrees. On this 
occasion, the must was at forty-eight degrees when it was 
put into the tun, the temperature of the cellar being forty- 
six degrees. On the next mòrning, it was at forty-seven 
degrees ; and on the second raorning, at forty-six degrees ; 
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tbe temperature of the cellar remaining the same : on the 
third morning^ both the liquor and cellar were at forty-five 
degrees^ no signs of fermentation having yet appeared. 
The liquor was then placed before a fire for some hours, 
and fermentation began ; it was then removed to the cellar, 
and on the fourth day the fermentation was going on 
Bteadily but slowly, at forty-eight degrees. I have never 
made wine when the heat of the air was above seventy de- 
grees ; and, on the whole, I prefer a temperature of from 
fifty-five to sixty degrees. That of the liquor, after the 
second day, continues about two degrees above that of the 
cdiar, till the eighth or ninth day, when the fermentation 
lias usually become languid, and the heat of the liquor, 
and of the cellar, scarcely diíFer more than one degree. 

The liquor is now vinous, but sweet ; and, after carefully 
skimming it, I transfer it to glass carboys, containing about 
J8ix or seven gallons, or to stoneware barreis, of the same 
size"*^. I insert in the bungs glass tubjes of safety ; and, 
on the second day, pour into them about an inch of quick- 
silver, to exclude the air. Tbe cement thnt I use for co- 
vering the bungs, is a mixture of wax and resin. 

Carbonic acid continues to bubble through the quick- 
silver in the safety tube for some weeks ; after which, it 
ceases ; but the column of quicksilver in the exterior leg 
of the syphon, is always higher than that in the interior 
leg. I have never seen a single instance of the outer air 
passing into the carboy. 

The loss during the fermentation in the tun, is about six 
per cent. ; subject, however, to variations from the tempe- 
rature of the liquor, from the scum being removed once or 
oftener, and from the cover of the tun being left on or off. 

I think the wine ought to remain an entire summer in 
the barrei or carboy, in order that the fermentation may 
proceed so far as almost entirely to decompose the sugar ; 

* As banels of stoneware are always nore or less porous, they should ba 
warmed tlioroughly before a fire, and be riibbed over with a mixture of bees* 
wax aná^ turpentine (about one part of turpentine to tbree of bees* wax): 
when tbÍ6 coating U grown cold, it should be well rubbed in with ahard brosb. 
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and as my usual times of wine making are April and Oc- 
tober^ that made in the former month is bottled in the 
March following ; and that made in October, is bottled 
about the end of September, or a week or two later, ac- 
cording to circumstances. 

I never iSne the wine, being of opinion that the light dry 
wine, which it is my aim to produce, would be materially 
injured by being deprived of its tannin, through the action 
of isinglass, or of any similar siibstance. 

At the time of bottling, I have seldom observed the wine 
to have any very sensible flaxour, — ^meaning by flavour, 
that compound sensation of smell and taste, which cha- 
racteríses the finer kinds of wines; but after remaining for 
a year in bottle, a flavour resembling elder flowers is 
Btrongly developed, mingled, generally, in a slight degree, 
with that of prussic acid. 

As soon as the wine begins to run turbid from the car- 
boy, I pass the whole of what remains through 9, filter ; 
but though I am careful that the wine, when bottled, should 
be clear, though not bright, there is always more or less of 
flocculent matter deposited, which requires the bottles to 
be set upright in the bin, and to be decanted with care. 

The wine, when íirst decanted, is often of a very pale 
yellow colour, especially if high flavoured ; but in an hour 
or two it deepens more or less, and at length acquires a 
tint like that of Bucellas, the prussic acid flavour at the 
same time disappearíng. 

Instead of mashing, as above described, I have some- 
times pursued a still more simple way, — that of maceration ; 
by mixing in the fermenting tun the usual proportions of 
chopped raisins and sugar with cold water, and leaving the 
raisings in the liquor during the whole of the first fermen- 
tation. By this method I obtain a higher-coloured wine ; 
but, the fermentation being generally slower, and conse- 
quently longer, it is destitute of that Frontignac, or elder- 
flower, flavour, which it generally acquires when treated 
aecording to the flrst process ; and is apt to get a less 
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agreeable flavour from the husks of the raisins. Some- 
times, however, the method succeeds very well; and the 
elder-flower flavour not being pleasant to many persons, 
such wine is more generally acceptable than the fonner. 

In May, 1827, I made some wine in the way last de- 
scribed. The materiais were put together on the 3rd day 
of the month, the temperature of the liquor and of the 
cellar being fifty-six degrees. On the 5th, at night, fer- 
mentation had just began, the temperature of the liquor 
and cellar being fifty-seven degrees. On the 7th, the li- 
quor was at fifty-eight degrees. From that time to the 
19th, the fermentation went on, though languidly, the tem- 
perature of the liquor varying from fifty-seven to fifty-eight 
and a half degrees ; and that of the cellar from fifty-five to 
fifty-seven degrees. From the 19th to the 24th, the wea- 
ther became warm, the temperature of the cellar rose to 
fifty-nine degrees, and that of the liquor to sixty-one de- 
grees. It had now been twenty-one days under fermenta- 
tion ; and therefore, though it was still rather ,too sweet, I 
put it into carboys, and bottled it about half a year after- 
wards. This wine is now (December, 1828) strong, dark- 
coloured, for white wine, but still rather sweet, and tastes 
too much of the husks. 



XXVI. — On the Importance of Improving the Árt of Ship" 

Building *. 

In no period of the world, has the subject of naval architec- 
ture had higher claims on public attention than the present, 
and to our own country in particular, it is an art of 
such transcendant importance, that no means should be left 
untried. Nor is it only in a commercial point of view, that 
Bhip-building is valuable to man, since, by the enterprise 
that fortunately characterizes the modern navigator, the 
ocean is become one of the high roads of civilization, perhaps 

* Abridged from a notice on the Article Ship-buildino ; published in 
irol. XVI II. part I, of tbe Edinburgh Eneydopêdia, Edited by Dr. Baxwstzr. 
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the highest ; and, therefore, in lhe successful cultivation of 
the various arts connected with navigation and Gommerce, 
ev^ery lover of huraan improvement must feel an interest, 
proportionate to the influence which they are now univer- 
sally allowed to exercise on the improving destiny of man. 

Naval architecture may be conteraplated under three 
points of view. First, as regards the means it afibrds for 
the purposes of war ; secondly, as it relates to commercial 
enterprise and speculation ; and, thirdly, as it is connected 
with human improvement, the enlargement of geographical 
knowledge, and the extension of the bkssings of civiUza- 
tion. The cultivation of thè first is unfortunately rendered 
necessary by the peculiar condition of the world, and 
perhaps the second and third are in some degree assisted 
by it ; but it is the successful advancement of the latter 
that renders the study of naval architecture most pleasing, 
and elevates it to rank with those arts which minist^ 
80 essentially to the happiness and well being of man. 

The author of the article under cpnsideration has 
contemplated his subject in the most general points of 
view. Omitting the early history of the art, the materiais 
for which are abundantly supplied by Chamock and 
others, he advances at once to its leading and essential 
elements, and connects, in a comprehensive form, the 
labours of Bòuguer and Euler, with those of Atwood, 
Chapman, and Seppings. Ship-building, though an imper- 
fect art, has many great and celebrated names connected 
with its history. Assuming, for the first time, in the latti^ 
part of the seventeetb century, a scieptific form, in ccmse- 
quence of the labours of Paul Haste, in his Theorie de la 
Constrvction des Vaisseauã:, we find it afterwards enriched 
by the labours of many mathematicians ; and the masteriy 
improvements of Seppings in our own times, has added to 
it a perfection it never before possessed. The creation of the 
Çollege of Naval Architecture, in Portsmouth Dock-Yard> 
has also communicated to it a great impulse. It cannot 
now be said, to adopt the lauguage of the author, when 



On Ship-BuUding. 123 

speaking of its former condition^ that tbe torch of geometry 
•does not illuminate its path^ or that the maxims of mecha- 
nical science are not applied to its daily practice. Inquiry 
lias been awakened^ and the antiquated lules, which for- 
merly guided our ship-builders, are now gradually giving 
way to methods, authorized by the legitimate. deductions of 
science. It is a mighty and comprehensive pFoblem, to 
contemplate ali the essential elements conpected with the 
construction of so massive and stupendous a fabric as a 
ship, destined for ali the terrible purposes of war, which, in 
the magniíicent voyages it undertakes, has to cross wide 
and immeasurable seas, agita ted at times by the unbrídled 
fury of the wind, subjecting it to strains of the most for- 
midable kind ; which shall possess niechanical strength to 
resist thescy and at the same time be adapted for stowage 
and velocity^ which is expected in ali cases to overtake the 
enemyi and yet must contain within it the materiel for a six 
month's cruize. These, and many other complicated inqui- 
riesy which the naval architect has to contemplate, must ali 
be involved in the general conditions of bis problem^ the 
elements of which be must estimate, while he is rearing his 
mighty fabric in the dock, and be prepared to anticipate 
their effectSi when he launches his vessel on the turbulent 
bosom of the sea. And yet there are men, blind to the ex- 
perience of the past, who deny that science has any thing 
to do with die construction of a ship. Science, says the 
eloquent author of the article, is the basis of every well or- 
dered machine. Science was the ground work of ali that 
'Watt, Smeaton, or Wren ever achieved ; and can science^ 
«ays he, be unnecessary in the formation of a ship ? We 
must say in reply, that science is absolutely necessary 
in the construction of a ship, and we cordially agree with 
the writer, that the college of naval architecture is likely to 
prove a most beneficiai institution to the country. In th^ 
year 1795, we find that the commissioners appointed to re- 
vise the civil aífairs of the navy, remarked, that the class 
of persons from whom the master ship-wrights and sur- 
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' veyors of the navy were chosen, " had no opportunity of ac- 
quiring even the common education giv^n to men in their 
rank of life, and that they rise to the complete direction of 
the construction of ships, on which the safety of the empire 
depends, without any care or provision being taken on the 
part of the pubhc that they should have any instruction in 
mathematics, mechanics, or in the science or theory of ship- 
building." The death blow to this lamentably imperfect 
system was, however, given by the establishment of the 
college. 

Our author has given a forcible outline of the course of 
studies pursued at this admirable institution. Âfter a 
severe contest before admission^ the successful candidates 
remai n seven years at the college, pursuing geometry, 
álgebra, trigonometry, in ali their important applications, 
examining the theoretical and practical details of mechanics 
and hydrostatics, and closing their purely mathematical in- 
quines by an enlarged course on the differential and inte- 
gral calculus. After obtaining sufficient elementary know- 
ledge, they are employed in constructing original designs 
of ships of war, ascertaining their displacements, and of 
the whole masses of the ships and their equipments, con- 
sidered as heterogenous bodies. To this is added the most 
exact and accurate inquiries connected with the stability, 
both according to the metacentric method of Bouguer, and 
to the more perfect and precise investigation of Atwood» 
Comparisons are also instituted, the quality of English 
ships are compared with those of a foreign build, their 
several properties are analyzed, the good qualities are com- 
bined so as to remedy the bad, and to produce ia their ulti- 
timate application the most perfect design. 

But it is not to theory only, that their attention is 
directed. The practical details of the art receive a large 
portion of their attention. They are effectually taught how 
to lay off ships iu their practical construction, and in 
making drawings which are necessary for the execution of 
the work, in the progress of the building. The adze and 
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the Ime are put into their hands^ like the humble operative 
at the dock-side, and a vigilant practical ship-wright ex- 
amines into the minutest details of their duty. Engaged, 
therefore, in the morning, we will suppose, in studying the 
theory of their profession, in calculating the displacement, 
in investigating the properties, of the midship section, or 
endeavouring to catch a glimpse of the deep and recondite 
laws that regulate the resistance of fluids, they turn in the 
aftemoon to the practical details of their art, in shaping or 
àdjusting timbers, fitting up the component parts of the 
seppings' diagonal íraming^bolting together the timbers of 
bis circular sterns^ and observing in those numerous cases, 
which the eye of theoretic intelligence is in general so ready 
to catch, the actual application ofrules which occupied their 
moming thoughts. What else, our author asks, is neces- 
sary to make a complete and perfect ship-wright ? The 
members of the coUege have the amplest and best theories 
continually before them, and the most enlarged practice to 
exemplify their application. 

Our author, however, closes this part of his paper with an 
admonition, which will not, we hope, be neglected in the 
proper quarter. The studies of the members of the coUege, 
says he, are but begun, when the term which marks their 
residence has expired. Naval aachitecture is a jealous 
mistress, and requires the undivided man. Not the de- 
YOtion of a few years, but of a life consecrated to its pur- 
Buits with unwearied zeal, must be devoted to its'interests ; 
and the cordial and uninterrupted pursuit of its varied 
details, must meet with the rewai^d which attends the 
industrious labourer in other departments of the art. 

We are glad to find, however, that our author, notwith- 
standing his able and vigorous defence of the college, has 
not neglected to consider the condition of the working 
men. Âmong the many operatives which a dock-yard 
presents, says he, there must be some few, at least, de- 
serving of a better fate, than to spend the long term of their 
lives in a perpetuai state of unceasing labour ; some, though 
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workiitg at first as humble shipwrights, yet deserving frooa 
their talents to rise to command. The great object, saya 
the authoF; in a well regulated community, k to encoarage 
a.bility, wherever it appears ; and we are persuaded that 
the welfare of the country will be essentially promoted by 
fostering native talent." 

** The section on the dimensions and forms of ships, Í6 
one replete with the most interesting inquiries. The gra- 
dual augmentation that our ships of war have received in 
their dimensions, is connected with the most interesting 
and important principies. Â fírst-rate, constructed a century 
ago, is a vessel of quite a diíFerent class from a first-rateofthe 
present day. Of such magnifícent ships as the Britannia, 
the Prince Regent, or the St. George, our forefathers conld 
have no conception. They are not only magnifioent as 
exhibiting the mightiest combination of timbers ever con- 
structed by man, but in future wars will develope energies: 
more terrific than any exhibited at St. Vincent or TFafalgar.> 
The Regent, of 1000 tons, constructed in the reign of 
Henry the Seventh, cau bear no possible comparíson to 
the Regent, of 2600 tons, constructed in the reign of 
George the Fourth ! Spain was the first nation that in- 
creásed considerably the dimensions of her diíferent classes. ' 
of ships, and France foUowed her example with better 
success. In later times, the Americans have made some 
great steps in this important inquiry ; and we rejoice to. 
fínd that our own excellent naval administration have not 
lost sight of the subjiect. Tfaere are many advantages re- 
sulting ÍTom the enlargement of the dimensions of ships. 
It enables them to possess great stabiiity, and thereby to 
carry a great press of sail with a comparatively small body 
immersed in the water ; thus giving them a great moving- 
power, in proportion to the resistance they experience, and 
thereby increasing tbeir rate of saiiing. Large dimensions 
also, in proportion to the nnmber of guns, gives fine quar» 
ters to the men in action. It enables a fíner form to be 
given to ships below the water, so that they have a good 
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entrance forward, and a clean run aft to the rudder, and 
to have the fonn best calculated to present great lateral re- 
ristance to the wáter, which prevents the ship from making 
much lee-way. 

The only objection to this increase of dimension, Is the 
expense ; and possibly there ave some limits beyond which 
it caiinot be carried. We are persuaded, however, that 
this limit has not yet been attained^ and we earnestly press 
its consideration on our naval engineers." 



XXVII— —Oii Parabolical Cupped Patent Brceches, for 

Gun-Barrels, By the Editor. 

It is now thirty years since the Editor, at the suggestion of 
a scientific mechanic, first applied the parábola to shape the 
cups of patent breeches for gun-barrels, instead of the sphe- 
lical form generally given to them, and the effect of which 
spherícal fonn, was to cause the shot propelled therefrom 
By the charge, to be continually reflected .to and from the 
sideis of the barrei, during its whole passage through it, 
to the great injury of its eíFect. Whereas, it is a known 
property of the parábola, to cause any body propelled from 
its surface, to proceed in direct parallel lines, without any 
croBsing, as in the case of the spherícal cups. This para-^ 
bolical shape likewise affords great facility and convenience 
in cleaning the cups, áfter the day's shooting ; whereas the 
spherícal cups are very diíScult to clean. The Editor re- 
commended this parabolical form of the cups to his friend 
Mr. Samuel Nock, a respectable gun-maker in this metro* 
polis, twelve years ago ; who immediately saw the great 
advantages of it, and has constantly adopted it ever since. 
He, however, has lately complained to the Editor, that 
another London gun-maker is now advertizing the parabo- 
lical cupped breeches as a new discovery ; and it is there- 
fore but fair to state the above particulars of the original 
application thereof by the Editor, thirty years ago ; and its 
adoption, twelve years since, by Mr. Nock. 
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LIST OF PATENTS POR NEW INVENTIONS, 

Wkich havepassed the Great Seal since JanUary 12, 1830« 

To William Hale, of Colchester, in the county of Essex, machinist ^ 
for a machine or method of raising or forcing water, for propelling 
TBSsels. Dated January 12,1 830. — ^To be specified in six months. 

To James Carpenter, of Willenhall, in the parísh of Wolver- 
hampton, in the county of Stafford ; and John Young, of Wolyer- 
hampton, aforesaid, iocksmiths ; for certain improyements in locks, 
and other securities/ applicable to doors, and other purposes. 
Dated January 18, 1830. — In six months. 

To William Parr, of Union-place, City-road, in the county of 
Middlesex ; for a new method of produoíng a reciprocating action 
by means of rotary motion, to be applied to the wortíng of ali 
kinds of pumps, mangles, and ali other machinery, in or to which 
reciprocating action is required or may be applied. Dated January 
18, 1830. — In four months. 

To Edward Dakeyne, and James Dakeyne, both of Darley Dale, 
in the coonty of Derby, merchants ; for a machine, or hydrauEc 
engine, for applying the power or pressure of water, steam^ and 
other elastic flnids, to the purpose of working machinery, and 
other uses requiring power, and which is also applicable to raising 
or forcing of fluids. Dated January 21, 1830. — In six months. 
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XXVIII. — On the Microscope. By Thom as Carpenteb^ 
Esq. With Remarks and Additions. By tké Editor. 

WITH FIGURES. 

(Continuedfrdm page 79») 
BEAR SÍR, London, February 8, 1830. 

The beginning of last June I met with a cluster of eggs, 
attached to the leaf of a water-plant ; théy were diisposed 
with so much symmetry, that I took them. home to exa- 
mine undôr my microscope^ and found L had procured a 
Tery interesting object. I believed that they had been 
placed on the plant by one of the water-beetles ; and 
wishing to ascertain the species^ I placed that portion of 
the leaf to which they were agglutinated^ on à small piece 
^f cork, and which I íloatéd on the surface of some water, 
.}daced within a tea-cup. In a few days the larvn had left 
.the eggSy and had crawled down the sides of the cork into 
-the water : there were hundi^ds of them, and so exceed-* 
ingly minute, that I could make out nothing without 
placing them under the object-glass of my microscope. I 
tben found them to be the larvae of a species of dyticus, 
and more interesting microscópio objects I have scarce ever 
met with. They were fumished with fórceps or jaws at 
their heads similar to the dyticus tnarginalis. The minute- 
ness of these larvee rendered them fine microscópio objects, 
as they would bear a very high magnifying power, under 
which their internai structure was plainly seen. 

VOL. VI. K 
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I^have aiso met with clusters of similar eggs attached 
to the blades of grass, growing on the banks of the New 
River ; and, by using the above method, have succeeded 
in producing larvse from them, with precisely the same cha- 
raoters as those firom the eggs foutid on the water-plants in 
ponds. I hérèwith send for your inspeòtion thé eihjpty 
shells from which the above insects had come out ; and 
also some perfect eggs, which I had dried, by heating them, 
in order to prevent the larvsB from coming forth. The cha- 
racters on the externai parts of these eggs you will find 
very curious ; indeed, the eggs of ali the insect tribes are 
highly interesting objects ; the various shapes and markings 
upon them, are almost as diversified as the insects tíiem- 
selves. They are to bô met with of various colours, some 
are found of almost every shade of yellow, green, and 
brôwn; a few are red, and others black. Ghleeii and 
greenish coloured eggs are not unusual; and tibey laítè 
iBometimes speekled over with dark^ oolours^ like tbiusB íSf 
birds. Some are stnooth, and others beset> in a f^leasíttg 
numner, with raised spots. We are accuâtomed to isee the 
egp of different species of oviparous animais so ivearly ré- 
semblingeach other in form, that the very term egg-sfaaped 
has been appropríated to this particular figure* Attiong 
those of birds, with which we are most familiar, the Bolh 
variations are merely shades of difference between à ghh 
bular and an oval or ovate figure. The shapes of the eggâ 
of insects, however, are confined to no such limited model. 
^They differ often as much, footh as to their shape, mso^kr 
ings, and appendages, as one seed does from anothei*. 
Their usual forms indeed are globular, oval, or oblcmg, 
with various intermtdiate modifícations. We meet witii 
them shaped like the common :hen's egg ; flat, and érVir 
cular; eliiptical^ coniocJ, cylindrical, hemispherícal, lènf^ 
culary. pyramidal, square, turban-shaped, pear-ôhaped, 
melen^sh^ped, boat-shapedj of the shape of a drum> é^ ; 
and sometimes of shapes so strange and peculiar, that We 
can scarcely allow their claim to the name of eggs ! Iti 
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Kirby^ and Spenoe's exoellent work on Entomologyi plate 
XX., jrmi wãl meet with a great Taríetyy both in their 
shapes and markings, of the eggs of insects, of the accu- 
racy of which there is no question ; and, indeed> you may 
satisíy yourself thereon, by seeking for varíeties of insect^l 
eggs duríng their proper season. In the mean time, I send 
a few specimens from my coUection, for your examinatioií.^ 
Some of these are from the vapourer moth, and are cu- 
ríously embedded in hair. The female moth is destítute of 
wings, and thereíbre cannot fly. The males arfe very shy, 
and difficult to capture. The method of taking them is 
veiy singular : a collector, having a femsde moth oonfined 
within a pill-box in his pocket, has only to go into the 
woods, and the males, by some powerful instinctive faculty, 
wili find them out in that seeinded situation, and, hovering 
cver the collector, they are easily taken in hrs net. Mr« 
Stone, a celebrated entomologist, assured tne that he has 
had females confined within a breeding cage in his yard iH 
London, and the males have eren fbund their way fStom the 
woods, over the houses, and alighted on the eage in wlikh 
âie females 'werfe confined ! I have befóré remarkod, that 
Mr. Samouelle stated that the males have even been known 
to enter the pocket of an entomologist, who had a female 
moth thus secnred in a box ! In many species of lepidop^ 
teta, the females are also destitute of wings, and the males 
are captured in a similar manner to the above» 

With the eggs, I also send you a catejrpiUar ; you wiU 
observe how Curiously it is covered ali over with hairs and 
feathers. Likewise specimens of the male and female 
moths. I also send a few eggs from the oak-egger moth ; I 
have, from good authority, been informed of a singular 
dfcumstance in the economy of natiáre respecting the pre- 
servation of this species of inaect. It appears, that the 
female lays a certain number of &gg& at one time ; the ca* 
terpillars are also excluded from them nearly ali at one time; 
and after feeding their usual period, they pass into the cry* 
salis state. The first year, a few raoths only come fortíb ; 

k2 
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the following year produces a few more ; and again^ ia the 
next year, olhers come out ; but it is not until the seveoth 
year, that the whole are produced ! Although it appears 
above that the caterpillars went intò the crysalis state at. 
about the same time. Does not this mode of preserviog 
the species of insects show the mysterious ways of the Al- 
mighty even in his smaller works ? 

With these you will also receive a few eggs from the cab-. 
bage butterfly, the Atlas moth, and the magpie moth ; the 
characters in these are very singular. Also some from the 
gypsy moth, very curiously embedded amongst hairs^ pro- 
duced froin its own body, it thus forming a nest to lay 
them in ; a wise provision of nature for the preservation of 
its offspring. Also some other eggs from the buíf-tip moth ; 
in the centre of each egg, you may observe an indentation 
or opening, which is covered over with a thin film or skin, 
to protect the Caterpillar while within it, and also to afford 
it an easy way of breaking its way through the egg. There 
are likewise some other very singularly marked eggs, which 
I found attached to the twigs of the hazel and blackberry ; 
and some others which had been deposited upon a ripe 
currant. 

In ordar to point out to you the amazing number of 
caterpillars which are produced from a single moth or but- 
terfly, and which, if not kept within due limits^ would de- 
stroy ali our vegetation, I send you the bodies of a moth 
and of a butterfly, laid open, and in which you will observe 
that every part of the interior is full of eggs. These are 
not solitary instances, as the bodies of ali the female moths 
and butterflies are filled with eggs in the like manner. 

In Kirby and Spence there is a very interesting statement 
of the number of eggs laid by various insects ; the musca 
meridiana, a common fly, lajs two ; other flies, six or eight; 
the flea, twelve ; the burying beetle, nicrophorus vespiilo, 
thirty ; may flies, under a hundred ; the silk-worm moth, 
about five hundred; the greatgoat moth, cossas ligniperda^ 
one thousand ; acarUs Americanus, more than a thousand; 
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the tyger moth^ callimorpha cajá, sixteen hundred ; some 
cocei, two thousand ; otbers^ four thousand ; the femalé 
wasp, at least thirty thousand ; the queen bee varies consi- 
derably in tbe number of eggs that she produces in one 
season, in some cases it may amount ta forty or fifty thou- 
sand or more; a small hemipterous insect, resembUng a 
little moth, alcy rodes proleUlla, two hundred thousand. 
But ali these are left far behind by one of the white antff, 
termes fatali, F, bellicosus of Smeathman, the female of 
this insect extruding from her enormous matrix not less 
than sixty eggs in a minute, which makes 3,600 In an 
hour, 86,400 in a day, 2,419,200 in a lunar month, and the 
oiormous number of 211,449,600 in a year! Probably, 
indeed, she does not always continue laying at this rate ; 
but if the sum be set as low as possible, it will yet exceed 
that produced by any other known animal in the creation* 
The sturgeon is said to lay 1,560,000 ^gs; and the cod 
fish 9,000,000. In the British Museum there are several 
specimens of the above insect, whose abdómens are dis- 
tended to an amazing size, they are completely filled with 

I aiso send you the egg írom a large species of grass- 
h<^per, and the bodies of two of these inseets, which you 
will find are filled with eggs; together with a few egg^s 
firom the common gnat. With these you will likewise re- 
ceiye the head and thorax of a moth, which are covered 
with a profusion of delicate scales and feathers ; together 
with parts of other moths, displayed as proper objects for 
the microscope. Likewise sereral minute moths, of most 
exquisite beauty, and which are profusely adomed with 
fine metallic coverings. Among these are several specimens 
of the semi argentella. You will observe, that in the up* 
per wings of these minute inseets, there is a wonderfnlconp- 
bination of ali the varied shades of molten silver, and bur- 
nished gold ; they being entirely adomed with plates,, 
which exbíbit in one view the appearance of those costly 
metais ; but by varying the Jight from the speculum, they 
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ifriU givtt diiFiBcent shade^ of the moat exquisite colôuits ! 
There is aiso the head of a v^ singular moth, it having 
t?wo single eyes, placed on two pillars, situated at thç back 
part of each of its two numerous compound eyea. 

I have likewise sent a species of panorpa, usually termed 
the scorpion-fly; the yarious parts of this fly are well 
adapted to fit up as microscepic objecta : the wings may be 
Tiewed as transparent objects; the head^ with its singular 
beak-like appearance, and the organ at the end of its ab- 
dómen, as opaque objects ; and tbey will afford you muob 
* entertainment in the examination of them» 

I also send you a species of one of our large gnats, which 
severely bit me last summer, and have set its jaws open, in 
order that you may observe the great power of theae parts« 
Also another species of ants, from Africa, accompanies this. 
You will perceive wbat capability tbese insects have for 
oommitting depredatíons ; and when marauding in piodi- 
gious numbers, as is the case in the wanner climates, 
ficarcely any thing can withstand their united attacka. 
This, I believe, is one of the visitation ants mentioned by 
me in your third volume, page 271. In addition to the 
tremendoua jçiws with which it is fumished, you will also 
perceive a foimidable sting protruding from its abdómen ; 
it also inject9 a poisonous fluid into the wouuds it makes^ 
the pain from which I have beén informed is intolerabk. 
Of this you will have no doubt, when you examine the 
insect 

You will find the numerous species of curculios to be 
exceedingly interesting on examining them under your mi- 
croscope. The various markings, and splendid scales with 
which some of them are proíusely adomed, have a fine 
eíiect when viewed under the opaque speculum. I send you 
a specimen which I bred from the water betony, curculio 
scrophularia ; this inseet is very curiously marked. With 
it I also send a pprtion of the plant, in which you will ob- 
serve in what manner the seed of the plant has been eaten 
by the inseet in its larva state. Also the case it spun when 
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phanging into the crysalis^ and the exuvia or cast skin 
within, the case^ thrown off preyious to its becoming the 
perfect insect. 

With this I likewise send a fe^ curculios from the marsh 
mallow ; the wing-cases of these you will find worthy you^r 
observation. As also those of C. nigrorostrU ; with a few 
others^ which I found on a wild plumb-tree. The proboscis 
of these are very long^ and they are polished Uke black 
ebony. These I observed to run much faster than moçt 
pther species of curculios. Others tbat I send I foun<jl on 
the mallow and the sallow tree. Also some exceedingly 
jcoinute ones^ from the furze; these latter are curiously 
iQ^rked with hairs ai^d longitudinal furrows on their wipg- 
cs^es. I also send C. rumiçes, with a singular case wove 
by the larya prior to its changing into the pupa state. 
Likewise a few from the willow ti'ee, C. maculatus. These 
I bred from the larvse, by feeding them on the bloom of 
the tree^p until they went into the crysalis state, and eveA* 
tually carne forth the beautiful insects you now receive. 
You will fínd among those I send for your examination a 
great v^rijçty tdken from the oak, possessing much splenr 
dour in colour^ and particularly C. argentatus. I had fre> 
.quently heard, from çoUectors, much praise bestowed on Ç. 
Bacchus, for its unrivalled beauty ; and was therefore very 
anxious to procure a specimen or two of it ; but after dili- 
gently searching for several years, I met with no success, 
owing to the scarcity and locality of the insect : however, 
that I mi&cht not be altogether without one, I purchased a 
specimen^ and, on comparing it with some brílliant curcu- 
lios in my cabinet, I found it very inferior in splendid cp- 
lours to many of our common species ; indeed, it falis infi- 
nitely short in beauty to C. nitens, or C. argentatus, in my 
opinion ; and I have no doubt that when you compare the 
specimens, you will agree with me. With C Bacchus I 
haye also sent a wing case of C. imperialiSf for you tp 
compare the two together ; this last is decidedly the mos^t 
beautiful pf ali the coleopterous insects ; it is so rich, when 
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placed under the microscope, that it dazzles the eye with 
snore splendid refulgence and brilliancy than ten thousand 
diamonds would when set in gold. 

I likewise send you scveral species of the genus elater 
for your examination. Many of the coleopterous iosccts 
have a great difficulty in rcstoring themselves when Isúd 
on the back ; the apparatus with which the insects of this 
genus are providcd for that purpose, is singular and curious. 
An elastic spring or spine projects from the hinder extremity 
of the breast ; and therc is a groove or cavity in the ante- 
rior part of the abdómen. When laid on its back, the in- 
sect raises itself on the anterior part of the head, and the 
extremity of the body ; by which means, the spine is re* 
mored írom the groove, where it is lodged when in its na- 
tural position ; then suddenly bending its body, the spine 
is struck with force, across a small lidge or elevation, into 
the cavity from whence it was withdrawn ; by which shock, 
the parts of the body before sustained in the air, are so for- 
cibly beat against whatever the insect is laid on, as to 
cause it to spring or rebound to a considerable distance. 
The antennse are lodged in a cavity, scooped out of the 
under side of the head and thorax, probably to preserve 
them when the insect falis after its singular leap. The ex- 
periment of their leaping may be proved by placing a living 
insect of this genus on its back in your hand. 

There are near two hundred species of this genus of in- 
sects now ascertained, of which near thirty are found in 
England. They are ali easily distinguished from every 
other genus, by the spine at the extremity of the thorax ; 
a character which scarcely any other insect possesses. The 
phospkoreus, the noctilttcus, and several other species of 
this genus, give out a strong phosphoríc light in the night 
time, and which is so luminous, that a person may see to 
read the smallest print, by placing them on the leaf of a 
book ! Among those I send you will find E. noctihicus. 
This remarkable insect is called in South America, where 
it is not uncommon, covujas, It is about an iiich and a 
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half long, and of a brown colour, with the thorax marked 
on each side by a small yellow transparent spot. These 
spots, like those on the abdómen of the glow-worm, are 
highly luminous, diífusing during the night so brilliant a 
phosphoríc splendoúr, that a person may with great ease, 
as before observed, read the smallest print by the insecfd 
light^ if held between the fingers, and moved along the 
Unes ; but if eight or ten of them be put into a clear phial, 
thejy will aíFord a light equal to that of a common candle f 
It is said that the inhabitants of Hispaniola, 8cc., before 
the first arrival of the Spaniards^ made use of no other 
light than that of these insects ; and we are informed by 
MouíTet, that when Sir Thomas Cavendish and Sir Robert 
Dudley (son to the Earl of Leicester), íirst landed in the 
West IndieSi and saw the same evening an infinite number 
of moving lights in the woods^ they supposed that the 
Spaniards had advanced upon them unawares, and imme- 
diately betook thejnselves to their ships ! to this story you 
will give what credit you may think it deserves. 

You will also find with the above species> E. obscurus ; 
the larva of this is too well known by the name of the 
wire-worm, and is a dreadful pest ; it causing annually a 
large diminution of the produce of our íields, destroying 
indiscríminately wheat^ rye, oats^ aud grass. When we 
are told that it lives in this state not less than íive years, 
during the greater part of which time it is supported by 
devouring the roots of grain, you will not wonder that its 
ravages should be so extensive, and that whole crops should 
sometimes be cut oíF by it. As it abounds chieây in newly 
broken up land, though the roots of the grasses supply it 
with food, yet it probably does not do any great injury to 
our meadows and pastures. 

There are many other species of insects besides^ those 
before mentioned^ which give out a strong phosphoríc light; 
but the most vivid^of ali the luminous insects^ is the great 
lantern fly, fulgora lanternaria, one of which I now send, 
together with another species, fulgora candelária. The 
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formOT in«ect affoids a light so great, that travellers walking 
by night are ssdd to be enabled to pursue their journey witb 
sufficieat certainty, by three or four of them being tied to a 
aticky and oarríed i^ th^ manner of a torçh ! It is com^ 
mon in many parts of Soutb Ao^^i^ica, and is described by 
Jáadam Merian, in faer superb work on the insects of Su- 
rinam. She gives an entertaining account of the alann 
into wbich she was thrown by the flashipg ligbt ^hich 
proceeded from them in the dfurk^ before she had been ap« 
prized of their shining nature. 

" The Indians once brought me (says she), before I 
kuew that they shone by pight, a number of tbese laatem 
flies, which I shut up in a large wooden box, Iq tbe nígbti 
they made such a noise, that I i^woke ia a frigbt, and oi^ 
dered a light to be brought, not being able tq guQss from 
whence the noise proceeded : as soon as I fouad that it 
carne from the box, I opened it, butwas still morealarmed^ 
and let it fali to the ground in my fright, qq ^eing a flama 
of íire come out of it ; and as many in^ecis as e^m^^nt^ 
SQ many different flame^ appeared. When I found this to 
be tb^ case, } recovered from my alarm, and again coUected 
. the ipsectç, much admiring their splendid appe^irance/^ 
'^ The %ht," she adds, ''of one of these insects, is mS^r 
ciently bright, that a person may see to read a Qew^papev 
byit/' 

The light emitted by the fire-ây, proçeeds entirely from 
the hoUow part or lantern of the head, no other part of the 
insect being luminous. Dr. Darwin conjectures that the 
use of this light is merely to preyept the insecto from flying 
against objects in the night, and to enable them to prcicm» 
their sustenance in the dark. He seems, however, t^qt t^ 
have considered, that very few of the numerous train of 
night insects are possessed of this luminous prpperty, and 
ali the fi^nctions of these are performed witb perf^Qt regu-r 
larity. Jts most es^ntial use is, no doi^bt, as in the otber 
luminous trihes, to pomt out t^e sexes to each other ; tbu^ 
serving in them the same purpose, in this reçpeçt^ ^ the 



voicte does in the larger animais. The head in ihta ápeeiee 
is large, and somewbat oval. The wings are variegated, 
and the lower pair are each marked with a large oeellated 
or eye-like spot. Sometímes the insect is seen of three 
or four inches in l^gth. 

Aeoompanied with the foregoing opaque objecta, I like- 
wise aend you a few tmnsparent ones ; among which you 
will find dissections of the ovipositors of various species of 
cynipB and ichneumona ;. a few cast-rskins from varíons 
aqnatíc and other insecto ; some dissections from the sfaep- 
herd spider ; within the same slider, is aiso the dissected 
sting of a small ant ; the disseoted piercer or rostrum of 
the water insect^ hydrometra stagnorum^ described by me 
in your last volume, page 195 ; a dissection of the tongue 
or trunk of a fly, dioetria rupifks; the tongue and three 
instrumento, taken from a groove within it, are placed be- 
.tween two slips of glass, and which also cont^in the eyes 
from the same fly | thçse are very singular, and differ very 
much in size and shape, some of them being lozenge- 
shaped, some square, and others hexagonal ; and between 
.the same glasses are the antennee, 8ic. ; and also dissectiops 
from small cimicés ; and the wing-cases of the aurcuKo 
granaria^ are between other slips of glass. Also a portion 
of a coccoon, spun by a Caterpillar, previous to its passing 
into the pupa stote within it ; the fine threads of which 
this part of the case or coccoon is composed, are displayed 
so as to show their characters. Also other portions of the 
erysdis case of another species of moth, in which are seen 
some exceedingly fine characters in the castrskin from the 
-pupa. Between other slips of glass> are some larvae of a 
species of moth, enclosed within eases formed by them- 
eelves ; these, with numerous others, I found feedin^ on 
the feathers of a lai^e mackaw, which had been stuffed, 
and placed in a glass case. The plumage of the bird, 
about a twelvemonth previous, was in a fine Qtate of pre- 
lervation ; but at the time I saw it, th^re was scaree a par- 
iíclç of feather left upon any part of it; these insecto had 
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completely stripped it, and left it a perfect skeletOD. Some 
of these larvee are partly out of their cases ; and in one of 
them its jaws are distinctly seen. There are also two skins 
of the crysalids, from which the moths carne forth. In one 
the insect had left many of its scales or feaihers ; these 
scales, and other parts of the case, afford very interesting 
objects. Between other glass slips, are the jaws from a 
larva of the dragon fly ; some curious antenn» from a 
small species of staphalinus, &c. &c. 

In sending you the various objects mentioned in tfais 
letter^ I fumish you with much employment for yonr mi- 
croscope ; and when you have examined these, I hope to 
have the pleasure of forwarding others to you equally wor- 
thy of your investigation. 

I remain, dear sir, 

Your obliged friend, 

ToT. GxLL, E»q. ThoMAS GarpENTEIT» 

Remarks and Additiom, By the Editor. 

In plate III. fig. 1 is one of the curious anteunes of a 
species of staphalinus, consisting of a series of hairy bulbs, 
which, in ali but the two nearest to the root, are united by 
a double series of necks or stems, in a very singular 
manner. 

Fig. 2 is a beautiful oar, seen in the exuvia of a species 
of boat-fly, and in which its very singular structure is íinely 
displayed. It is furnished with two strong bent spines at 
its extremity, and likewise with rows of long hairs, each 
proceeding from a bulbous root, besides numerous shorter 
hairs, and appears admirably caleulated for its use in pre- 
senting a concave hairy surface to the water, on that side 
of it which is intended to act upon it, in propelling the 
insect forwards ; whilst its other side is made smooth and 
rounding, to present the least resistance to the water. 

Fig. 3 represents part of the cleft proboscis, and three 
instruments lodged in a groove formed along it, of that 
curious insect, hydrometra stagnorum ; the singular posi* 
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tion of whose compound eyes^ in the middlc of its apparent 
neck^ was described in vol. V, pages 195 and 197 ; and 
exhibited in plate IV. íig. 9 of that volume. One of these 
instruments is still lodged within the cleft in the proboscis 
or rostrum ; the other two are dislodged frora it, and are 
both pointed and finely serrated instruments. 

Fig. 4 represents a cleft proboscis^ and four instruments 
usually placed within it, of an insect, the dioetria rupifes ; 
one of them a broad lancet shaped blade, is still remaining 
within the cleft of the rostrum ,• but the other three curved, 
pointed, and serrated instruments, are removed from it. 
One of these has a thin web attached to it ; and another 
is furnishod with a kind of brush ; the whole are admirably 
adapted to perforate the flowers of plants, and to extract 
their juices, upon which the insect feeds. 

Fig. 5 exhibits part of the beautiful granulated wing- 
case of the curculia granaria, or com weevil, in which its 
very singular structure is seen. A magnified view of this 
destructive inse'ct is given in plate I. of vol. IV. fig. 2, and 
its history in page 12 of that volume. 

Fig. 6 represents a concave and convex egg of the va- 
pourer moth ; they are of a pale yellow colour, with a spot 
of a deeper colour in the centre of each ; and are granu- 
lated ali over their surfaces. 

Fig. 7 exhibits a portion of the shell of the egg of an 
insect, found by Mr. T. Carpenter, deposited upon a red 
currant. The shell is of a pale metallic or cupreous tint, 
and is beautifuUy reticulated in an hexangular manner, 
with white spots in the angles, as represented in our figure. 

Fig. 8 represents part of the compound eye of a moth, 
dissected by Mr. Curtis, the entomologist, and which has 
another single eye, of a beautiful black and shining ap- 
pearance, but with a white iris, placed by the side of the 
compound eye, at the front of its head. These additional 
eyes have never been found by Mr. Curtis in any other 
species of moth. 

Fig. 9 is part of the head and the rostrum of an insect. 
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the panorpa, resembling the beak of a bird, and having 
severál instruments partly pfotmded ftom its oater eod, 
employed by the insect in lacerating the flowehiy opon the 
juices of which it subsista. 

Mr. Thomas Carpenter has lately employed oar artist in 
making a beatitiful coloured drawing of the fringed dísc 
or hand of a dyticus or large irater beetie, npon a bighly 
magnified scale ; and in whiòh its two íringed lesser discs, 
and numerous transparent hemispheriòal cups^ each mcmnt^ 
ed upon a stem, are adnúrably shown, as well as other cu** 
iious particulars of its wonderful structore ; and we sin- 
cerely wish it carne within our limits to canse it to be en« 
graved for our work. He has likewise made drawings for 
Mr. T. Carpenter of the singular appendages at ibe abdó- 
mens of various flies and wasps. 

(To bê eoHtmued.) 



XXÍX. — On an Jmeeifound in a Cavity fonned in a thick 

piece of Spanish Cedar. 

WITH FIGURES* 

In plate III. fig. 10 isr a top view, and fig. 11^ a sido 
viewy of the larva of an insect, of its natural size, whi<^ 
was found in a living state, in sawing tbrough a thick piece 
of Spanish cedar ; althongh it died in the course of aa 
honr after its exposure to the opên air, possibly owingto 
its being injured hf the saw. It is supposed to be the 
larva of a specie» of buprestes or cerambyx^ 

It had fomíed a cavity in the timber> which was but 
little larger than to admit of its tuming round in it. It 
was full of a juicy matter, and had hard and bkck jaw% 
evidetitly made for making incisions in sòlid materiais* 
We have selected tibese two figures from ** The Olio»" 
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XXX.-^^Recollectionê ofhis FatheVy the iate Mr. Thomas 

OiLL. By the Editor. 

{Continued/rom pag0 9Õ.) 

In order tó afford òur readers an id^sa of the wretched 
state to whicli the manufacture of English sword blades 
was reddoed^ previbus to Mr « Gill'» patriotic und successful 
endeavoun to restòre tò his country this highly important 
branch of its manufactures» we shcJl make some ex- 
tracts from a scurrilous paper, published by three of the 
principal London sword dealers, in the year 1787 ; in which 
they wisely labour to depreciate the character of the 
English sword blades, in order to exalt those of German 
manufacture. 

" Important facts addressed to the Ofiicers ofthe ArmyJ*^ 

'' The superiof excellençe of the Oerman sword blades 
has been attested by our officers for a century past, during 
which period many attempts have been made to bring the 
British to the same state of perfection. The first adven*- 
turer was a German, supplied with German majterials, 
and assisted by German workmen. Hie manuiactory was 
at Newcastie upon Tjrne^ From principies of policy, the 
gorèhiment gave ali the ent^òuragement possible to the en- 
(ei^rize, and a prohibitoty act was passed in its favour ; 
but it proyed àborttve. Similar attempts were afterwards 
made by Englishmen, òt Hounslow, and Lewisham ; but 
#i%h no better success. Convinced, by repeated tríals, that 
the design was impracticable, the manufacturers, we mean 
those ef integrity and skill^ candidly acquiesced in tíie su- 
períority of the German blades. But one Gill, of Bir« 
mingham, publickly declares, he can fumish the army with 
better blades than the Germans themselves. To establish 
this point, he appeals to a trial at the índia hòuse. But 
it is easily mánifested that no credit is due to Mr. Gill, and 
that the proof at the índia house, was an imposition on the 
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honourable company^ and a flagrant act of injustice to his 
nei&^hbours at Birmingham ! 

" A copy of this imperfect test has been introduced into 
the public papers. But as the aíTair is of national impor- 
tance^ it is greatly to be wíshed that a Court of general 
officers would condescend to determine the relative excel- 
lence of German and Brítish blades. For it is not doubtedi 
that those who pay a professional attention to the form and 
temper of swords, and spend their lives in the use of them> 
will form the most respectable and disinteré^ted Tribunal 
to which an appeal can be made *'• 

** That we cannot use the British swords in the field 
of action^ but at the períl of the military glory of this 
country^ and the lives of our bravest troops^ is founded on 
the sacred and indispensable evidence of general — — , 
who solemnly avers ( in his memorial to the Lords of the 
Treasury), that when he commanded the Royal Regiment of 
Horse Guards, in Germany^ the broad swords which he 
received from Birmingham were so unfit for service, that 
several of them were absolutely broken in action ; that his 
own sword was in a very imperfect state^ througb the want 
either of honesty or ability in the maker, and that his men 
suíTered greatly on the occasion. 

'^ Similar instances occurred frequently in America. 
And that the Birmingham people have not even now the 
power to remedy these defects, is evident from the case of 
one of the Regiments of Dragoon3; lately quartered at 
York. It was furnished with swords at the commencement 
of the present year (not by Mr. Gill, however. Editor) ,• 
a particular pattern was ordered, and as the time would 
not permit of an application to Germany^ so the London 
tiudesman was under a necessity of procuring them from 

* Mr. Gill had afterwardo the pleasure, and the London sword dealer» the 
great mortification, of haviog a comparative trial made of his sword blades 
with those of Gennany, and of other English makers, bycommand of his late 
majesty, before a Board of General Officers, at the Horse Guaids ; .when the 
great supenority of those of his manufacturo appeared stíll more manifest than 
upon the former trial. 
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Birmingham. At this moment, not one in ten remains un- 
broken ! ! ! 

''Itis easy to conceive what camage would ensue^if 
men weré to charge an enemy with such weapons as these. 

'* The present experience of this regiment has not only 
destroyed their confidence in the Birmingham manufacture, 
but it may represa tfaeir ardour in the field of battle, even 
though they have a German bhde in their faànds. The 
Very idea of being disarmed and exposed to the. enemy 
after the first or-^econd stroke, is sufficient to fill tke 
bravest heart with terror." 

It is somewhat singular, and not unworthy of remgtrk ; 
that, in the year 1779, when a petition was presented to 
lhe Board of Ordnance, to supply them with German 
swords, under the fajlacious idea Ãat those of England 
were inferior; Mr. , father to one of the gen- 

tlemen whose siguature is subjoined to the foregoing paper, 
was called to the Board of Ordnance, and his opinion 
of the swords of English and German manufacture desired ; 
when he clearly proved to the entire sati^action and con- 
victíon of the Honou rabie Board, that Mr. Griírs were 
equal in goodness to any foreign swords whatever; and 
the petition was rejected accordingly. What motives 
could influence the son, nine years afterwards, to deciy his 
father *s judgment, is left for the public to decide ! 

It having been hinted at the two comparative trials re- 
specting the merits of Mr. Gill's sword blades and those 
of German and other English manufacturers, that the chief 
cause of his great superioríty was the partial conduet 
of the person who struck his blades upon a cast-iron plate ; 
he declared that he would make a machine to stríke them, 
which could not, of course, be liable-to such an imputation ; 
and, accordingly, he invented and caused such^a machine 
to be constructed. This machine had two powerful spiral 
springs similar to those of time-pieces, but mUch broader, 
and longer, of course ; inde^d each of thein was twelve 
inches in breadth. The innèr ends of these springs were 
▼ÓL. VI. =•; ; L 
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qnited to aa axis, turning upon necks or pivots at^its ende, 
which moved in holes or bearings formed to recelVetUem^ 
in thecast-iroa frame of the machine. Betweea tbetwo 
^rings, a cast-iron aabstítuto for the hands of the peraenA 
who before struck the Bwcnrd-blades upon the eást-ih>ii 
p]fàtB,iN€íB affixed vq)on the axis; having two iràa staplés 
Hpan it, to receite the tahgs òf . the sword bladmi witim 
^m, and ¥^hich ivere firmly hekl therein, by two bmcttaSg 
IKsrew8« One ^èxkà oí the axis of this machine projeéted be^ 
]/^d its pivot-hole, and had a ratchetp-wheel áffixed vpèn 
ít, into the teeth of which a click, having a lonjg handlè 
affixed to it, was lodged. Upon winding up the sprittgs, 
by means of a windbi or handl^ affixed upon thetluds 
oftl^ machine, the sword blade, held in the mabner^ábove 
ipentioned, was brougfat froim itslhoríaontal position, whefli 
lying upon the cast-iton plate^ and carríed as far nnind^ m 
anoppositedir^ction^.as was judged proper, or aeoordhi^ 
to the kind of sword blade to be struck ; the dick ielaining 
it in that position, until its.hahdie being elevatedyset tke 
springs at liberty to 'strike the blade upon the ca8t4roa 
horizontal plate, with (he requisite degree of force* Thts 
machine aiiswered its purpose uKMst completely, and éntirely 
reHH>ved the chance of any unfairness being practised^ in 
tfais proving ofthe quality of any sword blades tested by it; 
and ali the sword blades made and warranted sabsequently 
by Mr. Gill, were capable of enduring the severity of 
its strokes ! Thé Editor rQCoUects inscriptions being étched 
upon the upper surfaces of the springs, stating, that " ali of 
Giirs warranted sword blades, are of the same excellent 
qualities of steel and tem per as these extraordinary 
springs." 

We would here appeal to our readers, and ask, what 
woúld have been the fatal consequences of our being obliged 
to procxire our sword-blades from Germany, frequently oc- 
cupied byihe enemy, during the long continued wars in 
which we have since been engaged ; and, as recomroended 
by the worthies, who signed the above paper ? And, con- 



RecolJections ofthe late Mr. Thomas GilL 147 

sequently^ how greatly lhe Brítish empire is indebted 
to the praise^woithy exertions of that individual^ whose 
sole endeavours completely obviated the necessity pf 
our being reduced to such a pitiable state, and whõ iar 
deed, completely tumed the scale of merit in our.favour; 
and especi^illy^ sinee thç introduotion ofthe sword exQrcíse, 
by Coloiiel Le Marcbant» which has givep suçh a 4e^ef} 
gaperiori^ to this important wei^pon ! 

Should public circumstances require it, the Editor, whpj 
in conjBequence of the death of ali his brothers, exceptíng 
the two youngest, who lost tbeir father in their in£mqy, is 
QQW the sole depository of his late father'8 great ai^d sue* 
cessful practices in the manufacture of his superior, ^iiejies, 
wcHild beglad to.have the . opportunity of reyirâigthose 
prfietjioeâ, witli such additkipal improveme^ts as he 1^9^ 
addí^ U> th&ajL in the course of his grcjat expeneuc» iii.the 
difficult art of treating steeL 

. In the progress of publishing the Teckmcal Rqtository^ 
"and the Technoíogiçal Repoêitory, our readers must haviQ 
froquently ohserved notices by the Editor of imprqvo^ pro^ 
C€ffses^.folIowed by his late faUier and himself, in the work«< 
ing of iron and st^. These, although of high impoirtançe^ 
oan,. however, convey but ^ttle knowledge, CQinparatively^ 
ofthe actual methods of carrying them iuto practice ; and 
wbich, indeed> nothing shprt of actual experience can pos- 
sibly effect. 

It is indeed true, that in consequence of the example 
afforded by the Editor's late father, the qualities of En* 
glish sword-blades, made by other persons, were consider- 
ably improved, in order that theymight be rendered ca* 
pable of undergoing the increased severity of the tests to 
which they were subjected. Still, however, no one but 
one educated in the extensiva knowledge possessed by his 
late father, can possibly be enabled to carry his improve- 
ments into complete eíFect. 

(7'í) l>e continued,) 

L 2 
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XXXl.-^-On iSilicate qf Iron*. 

A DISCO VKRY of the greatest importance to the manufac- 
turers of steel, has lately been made by tbe respectable Dr. 
Eynard, of Lyons, who, at the age of more than eighty 
years, has not only preserved ali the faculties he enjoyed 
when but forty years old, but is likewise continually occu- 
pied in whatever can aid the ad?ancement of the arta and 
manlifacMires. ' 

His cabinet k equally accessible to the humble artízan 
as to the leamed ; and is a true laboratory, where he affords, 
with a noble disinterestedness, his useful advice to those 
workineh wfeo máy heed it. 

' It is now some months since, and after the íngenious ex- 
periments of Conte, that, wishing to restore their cutting 
properties to some files, he plunged them for several days 
into a mixture of five parts of water and one of sulphuric 
acjd. Upon removing the files, it was with astonishment 
tiiat he found the bottom of the glass vessel contained a 
matter of a greyish-white eolour, and of a shining appear- 
ance. He decanted the liqaid, and coUected and dríed 
this matter. He found it to be puré «ilex, sofk and silky 
to the feel, like amianthus. He coílected enough of it to 
be enabled to send some to M. D^Arcet at Paris, in order 
that he might call the attention of the iearned to this in- 
teresting discovery. 

In fact, although it is considered at present, that in the 
cementation of iron, in order to convert it into steel, the 
change is eíTected by means of carbon or charcoal ; yet 
we recollect that M. Clouet converted iron into steel by 
means. of the diamond ; and also, on the other hand, that 
he obtained very fine steel by cementing it with alumine 
and puré silex. 

In the year 1732, the brothers Perru,of Neufchatel, in 
Switzerland, manufactured draw-plates, and rollers or 

* From De Moleon'» B«cu*il Industriei, 
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cylinders, of steel, for reducing gold and silver. These' 
cylinders were so hard, as to resist the eíTects of thè file,' 
and yet had a high polish ; they were, it is said, fused with 
silex. It has been found impossible to imitate them at the 
present day ; and a pair of cylinders, five inches in diamèter,> 
of their manufacture, sell for 2,400 firancs! 

M. Boncingo, employed in the mines of St. Etienne, 
publisfaed in the sixteenth volame of the Ánnalet de Chimie^ 
some notices on silex united with steel ; he pretended that 
iron contained none ; but he only spoke of plate-iron, and 
not of the white cast iron ; and his experíments were not 
carried far enough to possess much interest. 

It is now several years since a founder from Aúvergne,' 
settled at Lyons, cast sauce-pans in white iron, ofarr ér- 
treme hardness ; ánd from some fragments of these, MJ 
Culhot, an ingenious Lyonese workman, cast cylinders, htí 
very hard, that it was found impossible to dress and polish 
them with the usual cutting instruments; and it could 
only be ei£ected by means of metal coUars, supplied with 
emery, putty, &c. ; and then it took two months to effect 
it ! The founder did not use any carbon in fusing them ; 
but what he did employ, he kept a secret. 

M. Eynárd hás found silex in a granular form in cast-^ 
irop, consisting of pieces of rollers, for laminating ironj" 
but not in wrpught, or forged iron. He insists that it is* 
essential to leárn : í 

1 st. Whetlier the ceméntátion^ór' conVfersion of iròh intá 
steel, be owing to the carbon, orfátkér tò the silex wfiiòh' 
encloses it? 

2ndly. What weight of silex does steel contain ? * 

3rdly. Whether, on ceihenting iron withoiit the use of 
carbon, but with puré silex, steel would be produced ? 

4thly. Whether, on the contrary, extracting the. silex 
from steel, and then rbelting it anew, wotild produce puré 
steel, or rather that the steel would be reduced to th 
stale of iron ? 

õthly. In what proportions should the silex be mixfcd 
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witb iroD^ in cn-der to obtain a perfect and very hard 
sted? 

6th\y, Whetber the common soft cast-iron would be- 
come white and hard by the addition of a given quantity 
of silex ? 

These various experiments, made mth ali the care of 
tJbe fusiona in metallurgy, would lead to resulta highly hn- 
portant to our steel manufacturers. 

Remarks. By the Editob. 

We trast that these importaut suggestions will be attend- 
ed to ; as it is an undoubted fact, that both duríng the 
eementation of iron^ to convert it into steel^ and during its 
Cosíon into cast-steel, it is enclosed iq^ and surrounded by, 
alumine and silex, which enter into the composition of the 
çbeetB and melting-pots. 



XXXII.^-On Pre$erving the Skim of Animais. 

A CORRBSPONDENT in *' The Olio/' States, that the best 
method of preserving the skins of animais, is the foUowing: 
carefully clean away ali the fat, and stretch the skin tight, 
either upon a âat board^ with nails, or, if wet, upon a 
iprame, with whip-cord ; it is then to be placed in a diy 
place, and the flesh side of the skin to be well rubbed with 
H small qnantify of finely pulverized alum ; this is to be 
occasiosally repeated^ and the skin is to be súffered to re- 
main till it is become dry. If it carne ofF a fat animal, 
after it is as dry as it can be rendered, it must be placed in 
a canvass bag, filled with plenty of clean dry saw-dust, 
and be well beaten with a flail for several hours daily, for 
the space of a week ; this will render the skin sòft and 
clean, and give it a beautifui texture. The saw-dust should 
be changed daily. This mode of cleaning skins is adopted 
by the crews of Gíeenland ships ; and was aiso employed 
by Joíibua Brookes, Esq. 



Oh afineScarkt PismePít. .151 

Remarks. By the Edito |i of the Technological Repa- 

êitorff. 

The Bditor was informed by Mr. J. Wornell^ çf Ernest- 
Street, Regentes Park, lately anim^ preseryer at tbe Britisb 
Muiseum, that burot alum is best for tbe above purpose; 
«nd that such is ita àatjringefiitquality, that it will speedily 
dríye out ali the fat aod iiu>istiure from tbe skina rubbed 
with it; and thajt it ia employed by the North American 
Indiana, for tbe purpoeQ of preparing -tbem for their various 
wesú 



XXXm.~0« a Jim ScoTlet PigmerU. By Mr. A. A. 

Hay^s, Roxbury Laboratory *. 

While pròsecutíng some experiments on the pigmenta 
employed by artista, I prepared a quahtity of the bi-iodide 
of mercury ; and gave it to Mr. Rembrandt Peale, of Phi- 
ladelphia, requesting him to make some trials of its working 
properties and permanency. This distinguished artist 
oblígingly commenced them, but they were not finished at 
the time he left this country. He found that it readily 
mixed with oil ; combined with other colours, it gave deli- 
cate ánd beautifui shades, and exposed for weeks to the di*» 
rect rays of a midsummer'8 sun, it remained unchanged. 
These properties induce me to recommend it as an addition 
to the number of pigments, among which the artist jcan 
make a choice. 

An economical process for preparing this salt, consists iu 
boiling a mixture of 126 parts of iodine, and 250 parts 
of clean iron (ilings, with 1000 parts of rain water, in a 
Horence oil-flask. When the brown colour of the Uquid is 
succeeded by one of a light green, the olear fluid is to 
be decanted, and the residuum washed with warm water, 
the washings being added to the green solution ; 272 parts 

* From SiUiman^s American Journal, 
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of corrosive sublimate dissolved in 2000 paris of warm 
water, are then to be added to the former liquid, and 
the resulting precipitate is to be afterwards washed and 
collected. 

Tliis salt, either in crystals^ or in powder, presents two . 
distinct and beautiful colours. If the precipitate, obtained 
as above, be heated in a small subliming apparatus, or in a 
glass tube^ it melts and sublimes cc^ionsly, and the vapoor 
is condensed in large transparent rhombic taUes, of a fine 
sulphar yellow colour. These orystals are permanent in the 
air, and unaltered by the direct solar rays ; but the slightest 
friction, or the touch of a fine point, is snfficient to alter 
their interior arrangement. The point of contact instantly 
becomes of a rich scarlet eolour, and the same cdonr 
spreads over the whole surface of a single crystal, and 
floon extends to their most remote angles, if a group of 
crystals be the subject of experiment. This change of 
colour is accompanied by an evident mechanical movenient, 
so that a small heap of the crystals appears as if animated ! 
An ordinary electroscope, does not, however, indicate the 
developement of any electricity, nor is there any consider- 
able elevation of the temperature, during the change. 
.. By gently warming the crystals, supported upon paper, 
0[Ter the fiame of a lamp, the original yellow coloured salt is 
i^ain obtained ; and the same experíments may be often 
repeated, a£fording an elegant illustration of the connigction 
between colours and the mechanical structure of bodies. 
Transparent, but minute, rhombic prisms of this salt may 
be obtained, by allowing a hot solution of it, in a solution 
of corrosive sublimate, to cool very gradually. 
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XXXIV.i-^Oii thè Uêc of Aluminay in Pigments. By 
Mr. A. A« Hayes, Roxbury Laboratory*. 

In prcparíng his colours by levigating pigments in oil, the 
artist is often perplexed by the diversities wBich they ex- 
hibit^ aflter this operation. Some pigments present a che- 
mical combination with the oil, while others can only be 
suspended in it by considerable labour, and soon separate 
again^ when left at rest. These difFerences oan, however, 
be rendered of but trifling importance, by employing such 
a substance as will retain tiiose compounds which possess no 
attraction for the oil, in a state of uniform suspension^ and 
whose action will be in some respects analagous to that of 
gum, used in inks and water-colours. The property which 
Uie hydrate or carbonate of alumina possesses, of mixing 
freely with oil, so as to form a transparent, coherent, and 
almost colourless compound, admirably fits it for this pur- 
pose. At the request of Mr. Rembrandt Peale, I prepared 
some pigments by mixing them with alumina while moist» 
When dried and ground with oil^ he found them to possess 
ali the most valuable properties of the best colours. The 
tendency to separate from the oil^ and the disagreeable pro* 
perty which some colours possess of becomin&r niore âuid 
when an attempt is made to preserve them, by keeping the 
palette underwater, disappear after they have been ground 
up with a small põrtíon of alumina. The artist has it thus 
in his power to diminish or increase the fluidity of his co? 
lòurs, and to render them uniform. Some pigments be- 
come valuable as glamng colours, such, for instance, as the 
Prussiate of copper (Hatchetfs.brown). While vermillion 
and Naples yellow thus acquire new properties. 

For printing fiom blocks, as in the manufacture of floor- 
cloths, it is often desirable to increase the fluidity of the 
colours, so as to prevent the dropping of small thread-like 
parts on the work, and yet without causing the colours to 

* From SUliman's Amtricun Journal. 
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spread. This may be accomplished by adding a small 
quantíty of whiting to the pígment \i^hile grittding it ; the 
workman cati then lòad bis blocks witL colour, and^ conse- 
quently, give a thick <;oating to the ipiprec^ion or prini 
made by it. 



XXXV.— O/l a singular Galumic Pik» JBy Mr. F. 
Watkins, Pkilosophical Insirument Maker^ X/onáon*. 

This pile is oóastiuoted with a single melai only, and 
withoçt tile use of any liqnid* It coasists of from dxty to 
éighty plates of zinc, each four inches square^ ílxed in a 
wooden trough or frame,. at a sbort disidace from each 
oth^, and having onlyathin plate of atr between them« 
Oneside of each ptate is smoothed and polisheá, but the 
òtber &ide is left ro«^h. The polisbed foces are áll tumed 
ki'oiie direction. If one extremity of the pile be made to 
eomn^uniòate with the earth^ and the oth^r with an electro- 
sòope^ the httter will imn^diately indicate the presence of 
one or the other of the two electrídties, according to the 
polé with which it is brought in contact, The humidity 
of t^e aír fayours the action of thiâ pile, which may be 
éonsideped as a kind of dry pile, in which the air is substi* 
tuted for the usual paper diçcs ; and the two surfaces aí 
âie zinc plates perform the office of the two heterogeneous 
metais usually employed, It appears to be to the stronger 
oxidation of the polisbed surfaces of the zinc plates, that 
we are to ascribe the developement of electricity in eaoh 
plate; the intermediate Btrata of mr, and perhaps the 
frame, permitting this electricity to a^cumulate, as in the 
ordinary pile* 

* From Annales de Cbimie et de Fhysique, 
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XXXVI. — On a neto Use qf the Chromate of Potash, 

By M. Kaechlin-Schouch*. 

,Thb new use of this chromate is to print a white pattera 
kmablue or green ground. A blue dye is first given to 
Aí^ cloth, by means of the iqdigo vat^ more or less deep, 
^aoec^ing to the green required ; the cloth is then prepared 
:with the alominous inordant, and passed throngh hot water, 
it ift then a^ain prepared with an ungummed^olution of bi- 
chr«imatQ of potash, consisting of two and a half ounces of 
,8alt, to four pints of water. It. is then printed with the fol- 
-lewing preparation : 

Water thickened by roasted starch . 4 pounds« ' 

Tartaric Acid . .■ ' ; • .10 ounces. 

Oxalic Acid . . . . ,6 ounces. 

Nitric Acid . . . . .2 ounces. 

The nitric acid is unnecessary^ except for delicate designs. 
The monxent this substance is printed , the blue colour is 
destroyed; the cloth is then instantly put into running 
water, . and afterwards dyed in quercitron, or other dye 
stuffs. 

This destruction of vegetable colour aríses from the fol- 
lowing general fact : wh ene ver chromate of potash is min- 
gled with tartaric or oxalic acid, or with a neutral vegetable 
.substance, and a mineral acid, as the sulphuric or nitric, 
astrong action takes place, accompanied with the disen- 
gagement of heat and gaseous substances. - The principal 
product of this reciprocai action, is a new body, having acid 
properties. During the effervescence which takes place, 
Ãe mixture has the power of destroying vegetable colours. 
Carbonic acid is evolved during the decomposition ; , and, 
when the mixture is made in a retort, there comes over a 
colourless Uquid (formic acid), slightly acid, having the 

* From Ann% de V Industrie. 
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odour of weak acetic acid, and reducing lhe nitrates of 
silver or mercury if heated with them. 

When nine parta of tartaríe acid^ and ten parts of chro- 
mate of potash are boíled with water, a neutral green liquid 
is obtained, which being evaporated, does not crystallize^ 
but becomes a brittle green mass. When acetato of lead 
is added to the solution^ a precipitate is formed ; which, 
being well washed, and then carefuUy decompoaed by sal- 
phuric acid, yields a very acid green fluid, uncrystallizable ; 
and, with dkalies, fonning either acid greenish-violet 
coloured salts, or neutral green salts. ~ Cold sulphuric or 
nitríc acids do not act upon this substance; but being 
heated, they decompose it. When the acid itself is cal- 
cined^ it yields a green oxide of chrome. 



XXXVII. — On an Improvement in Fusing Tallow*. 

The Council of Health, at Nantes, has been engaged in an 
investigation of the best means of fusing tallow, so as to 
avoid the annoyance which arises from an abundant libera- 
tion of stinking vapours, when the ordinary method is used* 
Much pains have been taken, in acquiring ali the informa- 
tion possible, and numerous experíments have been made, 
both on a large and small scale. The best process which 
the Council has tried, appears to consist in using, according 
to M. D'Arcet's suggestion, a certain proportion of sul- 
phuric acid,'.and operating in dose vessels. By the use of 
the acid, the fumes always evolved, are very much altered, 
and ameliorated in their smell ; and at the same time that 
the fused tallow is both improved in quality, and increased 
in quantity, the fusion is very much quickened, and the 
use of a press dispensed with. By the employment of 
close vessels, the fumes evolved, can either be conducted to 
a fire-place to be burnt ; or, if that may be thought dange- 
rous, in consequence of the occasional boiling over of the 

* From the Ann» de l* Industrie and the Franklin JotirnaL 
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melted tallow, Ihey may be conducted into a condensing 
apparatus^ and which is found to condense thera readily. 

M. D'Arcet uses 100 parts of ctude tallow, cut into small 
pieces; fifty parts of water, and one part of sulphuric acid 
8p. gr. 1,848. In some small experiments, a digester was 
used, having a copper plate pierced fuU of holes, near the 
bottom of it, to avoid the necessity of stirring ; 1 500 parts, 
(516.5 oz.) of crude tallow, 750 of water, and 124 of oil of 
vitriol were useâ, and the fumes conveyed through a pipe 
into a fíre-place, half an bour's ebullition completed the 
fiision. The infusible matter, when pressed through a 
cloth, weighed only ninety-six parts, and was slightly acid. 
The tallow was white, hard, and sonorous, and not acid. 
Without the acid, the same eíTect was not produced in 
an hour. 

A tallow-melter tried the experiment with two cwt. of 
tallow, using the acid, but operating in open vessels ; nine- 
ty-two per cent. of fused tallow was obtained, and eight of 
loss occurred. In a second experiment in the large, with 
acid, only a loss of íive per cent. was occasioned. The re- 
siduum does not require the use of ar press, but it cannot 
be made into oil-cakes for feeding cattle, unless previously 
freed from acid by washing it. 

Experíments made on condensing the vapours, were 
found to succeed well, and thus ali fear of injury from fire, 
is avoided. The Council propose conducting the vapours 
into the drains of the works, and condensing them there ; 
no annoyance being apprehended from the occasional retum 
of the vapours into the building, as that effect can be coun- 
taracted, by the use of stink-traps. 
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XXXVIII.— O» Colza Oil *. 

m 

Tf f E following is an extract of a letter from Mr. TIuhdsui G. 
Clemson Esq. at Paris, to Jacob Oreen, M.D. prc^eagór 
of chemistiy, in JefFerson Medicai College, Philãdelphia, 
dated September 18, 1828. 

" Dear Sir,— In accordance mth the wish wbich yoú 
expressed when you were ín Paris, I send you the foUowiàg 
remarks, respecting.the oil that is bumt through Fraáoe* 

'' It is known by the name of Colza oil> Huile de Coita, 
and is extracted from the see^s of the Brásncm Anoenm, 
or CampestriSf a specics of cabbage. 

"The Colza is verymuch cultivated throoghont Prance 
and the Netheriands, on account of its varíous and nsefol 
qualities. In the north of France, and particularly ia the 
environs of Lisle, the greatest possible attention is paid by 
the farmers to its production. The seed is sown dnríng 
the month of 'July, as we sow our seed for the purpose 
of procuring cabbage plants. They are transplanted in the 
month of September ; a doudy day being preferred. A 
man goes first making holes in the earth, at a distance of 
about twelve inches apart ; he is iramediately íoUowed by 
a child, who puts into each hole a single plant ; a third 
person finishes the operation, by closing the earth around 
the plants with a hòe. When the seed becomes ripe, 
which generally happens in July of the following year, the 
plant is cut, tied in small bundles, and put under a shed, 
or any covered and airy ^lace, to dry. The seeds are then 
beaten out, and cleaned in the manner of wheat or other 
grain; and are then treated in the usual manner, for 
the extraction of their oil. The oil may be used directly it 
comes from the press, with potash, for the fabrication of 
soft soap ; but if intended for bui ning, it is necessary that 
it should undergo a preparation, in order to separate its 
mucilage and colouring matter, which prevent its ready 

* From lUe four}ial of the Vrunhlin Jnf^titute, 
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eonbtistíon. We are indebted to M. Tkenaid, (&c thé 
mcfthod of purifying it. It consists^ in mixing. tfwo> faltU^ of 
eonceotrated sulphuríc acid, with a hundred parts of otl, 
these are to be well itirréd togetber, until the acid combines 
wkh the miicilage^'and colouring piatter, which are-^gra- 
dually precipitated ÍAÍiakeSi of a blackisfa*grteen' colour; 
after which, a quantity of water, equal to double that of 
the oil, ia addéd; the whi^ is tben- strongly agitated, with 
the int^íitioa of depriving the oilof the free acid ; it is then 
left to settle fbr ten days, at the ead of which time,, the oil 
which floata upon the sprface of the water is drawn oíF 
inte ttfbs, ín the bottoms of which are holes fiUed with 
ootton, through which the oil filtres, whea it is become 
perfectly puré. This metHod ^ purification is applicable 
to ali seed oils. The oil of Golza, thus prepared, has rery 
Kttle odour, is of a yellowish colour, and is of a sweetish 
taste. It is not very soluble in alcohoL When congealed> 
tt crystallizes in small needles, diverging from a^ centre.'^ 



XXXIX.— Ow the Friction and Abrasion of the Surfaces 
qfSoIids. By Geokge Renkie, Esq. F.R.S.* 

The papernow oíFered to the consideration of the Royal 
Society, comprises the results of part of a series of experi- 
ments undertaken in the yeer 1825, with a view to deter- 
mine the measure of the retardation of bodies in raotion, 
when affected by the attrition of their surfaces, and by 
mediums of difFerent densijies. 

From the attention that has hitherto been paid to this 
important branch of mechanical science, and from the 
many elaborate dissertations and experiments that have 
appeared at difFerent periods, it vvould natuially be con- 
cluded that the subject had been so fully elucidated, as to 
admit of little, if any, further investigation. But the di- 
versity of opinions still prevalent among philosophers, and 

* From the Philosophical Transactious. 
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the di0iculty of reducing to a satisfactory state tfae doc- 
trines already advanced, incline me to the opinion, that the 
subject is as yet but imperfectly undcrstood. Tbis may be 
attríbuted, in a great degree^ to the very defective state of 
our knowledge of the properties of materiais, and the diffi- 
culty, or rather the impossibility, of subjecting them to 
geometrícal mensuration. The science of mechanics con- 
siders forces as reduced to the simple questions of mathe- 
matical analysisi without regard to thé properties of matter 
or the phenomena incident thereto : but in rendering forces 
sensible, we are necessarily compelled to make use bf 
agents, or intermediate bodies, termed machines, the em- 
ployment of which in transmitting motion, in modifying 
its actioui or in restoring the equilibrium between forces, of 
diíferent intensitieSi co.nstitute8 the object of every me- 
chanical operation. The solution of this question, there- 
fore, involves the conditions of equilibrium, both of simple 
and compound machines ; the transmission of motion under 
different circumstances ; the construction and combination 
of the different parts of machines, and the properties of the 
materiais of which these parts are eomposed. 

On a former occasion, an attempt was made to develop 
some of the properties of solid bodies in resisting the actioa 
of a disruptive force*, the measure of which was repre- 
sented by the sum and qualities of the particles displaced. 
The connexion may be traced, in the present inquiry, which 
relates principally to the resistance arising from the disT 
placement or rupture of the superficial asperities of bodies 
in motion, when brought into contact by extreme pressure, 
and is analogous to the cohesive state of a body, acted upon 
by opposite but contrary forces. But the cases investigated 
by experimentalists, have seldom been carried to the extent 
necessary to produce a disrupture of the prominences, 
being generally confined to the defínition of friction as de- 
signated by writers on mechanics, to be the force expended 

* Ezpeiiments on the Strength of Materiais : Philosophical Transactioas, 
1817. 
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ia raising continually the surface of pressure by an oblique 
áction, the surfaces being represented by a series of inclined 
planes acting agaínst each other in altemate succession. 
The measure of friction^ therefore^ being supposed to de- 
pend upon the angles of the prominences, and the elemen- 
tary stracture of the bodies, the effect of polishing could 
only be to diminish those prominences, without alteríng 
their curvature or inflections. The expense of force, there- 
fore, ought still to remain the same in both cases"*^. In 
this hypothesis it is reasonable to concur, experíment proving 
that the amount of íriction bears immediate referenee to the 
elementary stnicture of bodies ; and although the doctríne 
of inclined planes admits of a ready comprehension of the 
causes of this kind of resistance under certain circum- 
8tance$^ a very slight investigation of the nature of the 
bodies themselvesy will exhibit their asperities and conca- 
vities and the nature of the surfaces of which fibrous^ soft» 
or hard bodies are composed. To surmount, bend^ or detach 
these asperities, under the circumstances of pressure, área, 
and velocity, demands a proportionate exertion of force ; 
and it is by the determination of this force under ali cases, 
that we can only arrive at an estimation of the performance 
ofmachines. 

The nature of friction has excited the attentíon of most 
of the writers on mechanics, from the period of the first two 
dissertations of Amontons in the year 1699, down to 
the daborate researches of Coulomb and Vince, in 1779 
and 1784. Amontons was the first that attempted to de- 
?elop and reduce theory to calculation. He^ affirmed that 
friction was not augmented by an increase of surface, but 
only by aa increase of pressuref; and in a subsequent 
paper, illustrated by some experiments on wood and metais, 
pressed by springs of known intensities, he drew similar 
conclusions, with the addition that friction was one-third of 
the pressure, and that the amount was the same both with 

. • Leslie's Experimental Philosopliy, 

t Swr la force det Hommes et des Chevaux, et de la Re$istance catm dam lei 
Maehinet, 
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wepd and meteíls^ M^sien unguenta wefe ifiterpcM<teâ. He- 
Ukewifie •eoncluded, that Criction ÍAereased or díminiáíhed 
vntísí ^tíievelooityy «nd varíed m tbe ratk) <yf the weight and 
prasfture^rf^-^jiie rubbing parts^ and tbe tmies aini velocities 
of '4iii6Ír flaotions. These liyfK)tbeses were adopted xnare or 
fess i^y most 6f the philosopben? affter Amontonsi Imt parti* 
eidarly i>y Be la Hipe^y wbosiitisfied himeelf by several eit- 
pedmeirts of the iruth of Amonton^s conclusions ; boi they 
were .questíoiied by Lambert, although without tbe test -ét 
ftscpefifiíeift. PiHreat suggested an tBvestigatkm of "^ 
siibject, 4Q hk f reposition of the spheres, and hj deter- 
minmg tbe angie of equiliforínai at which a body restmg on 
an^inditted plane oommenced slidmg. And the celebrateét 
fittler, in a vety elaborate paperf, conceired it to depend 
upon the greater or less approximation of the aspenties of 
the surfaees brought tn€S contact 1^ pressnre, the resâstance 
to whieh he -allows «to be one-third of the presstire, lhe 
•aine as Amontons. Of the effect of Tdoâties, he was, 
bowever, «incertain ; but observed that when a body begins 
to descend cui inclined plane,- the friction of the body wiB 
be to its weight or pressure upon the plane, as the sine of 
táie plane*-8 elevation to its cosine, &c. But when the body 
is in motion, the friction is diminished one-half. Musehen- 
bvoek and others maintained that friction increased with 
the surface ; and Bossut distinguished it into two kinds; 
the first being generated by the gliding, and the second by 
the Tolling, of the surface of a body over another : and re- 
marked, that it was effected bytime, but that it neither 
followed the ratio of the pressure nor the mass. Brissonf 
attempted to construct a table of co-efficients, to denote 
the value of the friction of different substances ; but they 
are inapplicable to praetical purposes, for want of proper 
experiments. Desaguliers considered the nature of friction 
with a geod deal of attention, but principally with referencé 
to the rigidity of cords. He, however, quotas the experi- 

* Memoires de V 4.cader^ie des Sciences, 
t Memnires de V Acadeínie des xiciences, 
í Brisson, Traitc de Fh-gsique, 
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ments df Camus^ as hest calculated to illustrate the sub* 
ject ; Mverthdesfi/they were made on too^mail a'scaie io 
derive ai^y «atisfactory eonolugioiís. Scober and MeíKter 
€0ixi€ided 4vith Muscbeiibrocflc «n ihe ppimon, '1th«ít Úne 
Bpaces wer^ zs 4li€ Bcfuares of tbe InoieB) ia the oaeeof a 
body TimforBily iio«ílmited^ 7he <«>pMii<in8 of «aoiiy 4[)thâr 
eminent philosophArs, auob ^as ^Leibculz, ViwJgiMn, tie^foU, 
Bulfii^èr, Banièl fiernomlH, Feigusoo, IloadeÍ6t,iGr«gciry^ 
Ledie, Yoiiiig, Oiiiider^y &er, migbt he<quo|ted^ Sut it ús^ 
to Coulnmb prínctpA)ly tíiat we «t^e indebted for the^oiow^ 
leâge we possees cff this lund òf Fesistance. 

In Ifee yoitr 179)9, >t)be>Ae»iemyictf ^í«imss8|^ i^am, 
hemg deâimufi ^df Mndeting ihe laws df Iriction^ )aa9d tliii9 
effects resulting from the ligidity of cords, vapptícáble Ho 
BiQídiÍBes,<^*<}Mluaiib jQiiderIJOoky in^tinetaonieBalta; X.ocUf!Mt, 
a TOiy extenmve «eries ^f ei^peràiiaeiíte, «diiçb he aftefimurds 
published in t781, underttbeititle of^ Tiéoméides MuiAmn 
ámpks, en myaidtgard^uF^vttemmtJieM^ à 

Ia Roideur éee C^pdâigesf.*' The «Oieiaoir is dirided kit» 
two parts The fii«t tveats <jf ihe lidetioiíi of «urfiuMs (^iding 
0¥eir eaòh o<^€r ; aiid the«eoond:entei8Í»toan:eaaDÍ|i8ftk)a 
êí the «igifttey <í( eovds, and Hhe fáisútm oí fihB (Mt^^qr 
mearemente cf asrlee. Coui«inib eommBDcekS fcâfi wcnk bjr 
-examíning the fnctíon «of plane suifaces glidàig OTer <each 
«IJier, ^stÍRgui^âng it into two ^kinds, ^ fif st ^PONkteínjg 
from time, and the second !&om yelocíty. The úfBt waj 
d^nd «n four -difierent causes, yiz. 

l%t The «ature of the bodies in oontact 

2nd . 'ffhe «xtent of sui^fece. 

3d. The pressure on the surface. 

4th. The time the surfacee bave been 4n contacta And 
he even adds u 

5th. The state of the atmosphepe ; ní^ieh he, b&wwec, 
ihihks fiQay have little inflúenoe. 

l%e oase of bodies glidingover each other mth a Gortaiu 

* Sur les divertes Espèees de FrottementSj Sfc, (not públisfaed)^ 
t ^Síêmíútssàes.Savims Eírangtr8,itome í^,H 3S3. 
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velocity, he considered to be referable to the first three 
ci^useSy besides the velocity of the plaiies in contact. 

With régard to the physical cause of friction, he coin- 
cides with the opinions of Amontons and others, that it 
aríses from the entangling of the asperities, which can 
only be disengaged by bending.or breaking. These expe- 
lixnents led to some importantresults, viz.~ 
. !«t. That the friction of wood on wood, without un- 
guenta, was.in proportion to the pressure, which attained 
ita maximum iii a few minutes after repose. 

2nd. That the effects of velocities werç similar ; but 
t&e inteneities were much less to keep the body in motion, 
tban to detach it from a state of rest, oftentimes in the 
latio of 22 : 95. 

•3d. That in the case of the metais, the results were 
likewise similar; but theintensity was thesame, whether 
to.disturb or maintain the motion of the body. 

4th. That with heterogeneous surfaces, such. as tbose 
of woods and metais, glidiíig over each other, the intensity 
did not attain its limit sometimes for days. 

In general, however, with woods and metais, without 
unguents, velocities were found to have very little influence 
in augmenting friction, except under peculiar circumstances. 
: The treatise of Coulumb is illustrated by a great variety 
of iiiteresting experiments, and forms the most valuablft 
work we possess on the subject. 

In the year 1784, Dr. Vince endeavoured, by some very 
ingenious experiments, to determine the law of retardation, 
together with the quantity and the effect of surface on 
friction. The resalts were, that the friction of hard bodies 
ifi motion, was a uniformly retarding force, but not so with 
cloth and woollen, which were found in ali cases to produce 
an increáse of retardation with an increase of velocity. 

That when the surface varied from 1.61 : 1 to 10.06 : 1^ 
the smallest surface gave the least friction ; and, finally, 
that friction. was greatly influenced by cohesion. 

Dr. Vince's conclusions regarding the laws of retardation. 
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were partly confirmed by the late ingenious Mr. Southern, 
of the Soho, who, in a letter to Dr. Vince, in 1801, com- 
municated the results of several experimenta on the sur- 
faces of the spindles of grindstones, moving with great ve" 
locities; when it was found that with the rubbing surfaces 
moving at the rate of four feet per second over a length of 
surface of one thousand feet, the resistance arising from the 
friction of three thousand seven hundred pounds of matter 
only amouhted to one-fortieth of the weight. 

In the year 1786, and subsequently, the late Mr» Rennie 
made several experíments on the friction of heavy ma- 
chinery. The results varied under diíferentcircumstanceà l 
but it appeàred that an aus^mentation of resistance took 
place in proportion to the quantity of machinery put into 
action. In one instance, in the ratio of one to five, when 
it absorbed from one-fifth to one-tenth of the power ex- 
pended. 

This anomaly, as compared with the ratio of surfaces in 
the present experiments, can only be accounted for from 
the irregularity of the movements, and the difficulty of pro- 
ducing simultaneous actions, in compUcated machinery; 
the more especially as the results were affected by contin- 
gencies which could not be properly estímated ; some of 
tíie elements on which the deduction is founded not being 
stated. The resistance was, likewise, increased by reversing 
the direction of motion. The velocities being very mode- 
rate, and hardíy exceeding one hundred and twenty feet a 
minute, appeàred to have had no influence ; but the expe- 
riments related principally to the resistances produced by 
difierent kinds of machinery. The experimenta of M. 
Boistard* on the gliding of stones, with a view ta develop 
the equilibrium of arches, led him to conçlude that the re- 
lation of the friction to the pressure was constant ; that 
asperity of surface did not alter its value, which generally 
amounted to four-fifths of the pressure. 

♦ Recueil d* Experiences et d* ObservatiotiSf êfc» mr U Pont de Nemours, 



Í69 (s)it< Friaion: 

FráiH^sinnlar-expeEmwiyU' M^ Rondóiet cimcluátá*', 

Ist^ Tlãt thetffOQglioí the* 8i«{£»ee of staiea^ tk^ goeattd 
tiie po^uer ie()iiH)td to moire them^ 

2lidi Tbot th&gceateF the insietmit w^gbty tíbe gresiieir 
tbe resistancfr;; b»t; as the hteqUa^ities ar«^ apt to be biokiei^ 
the maxÍDJun forbe-Teq^uired te orerôolÉae tbe firietioD>.oug|bl 
to be equalto pfodnoe that efíbct, whatever be tbe weigM 
of tiie stewèu 

3d« That Úm foice< oiiglit netbtep tobem tbeFatíooT 
ibe hardi]»sss of tbe stoâiev tban of ite weigbft. 

4th. The anmitit of iiridtioii vaiied. fron OD&-he^ to oae* 
Ibkdof tfae ínsktait^widigUtu 

5tli*- Tbe adgla of eq»iitbrmBi« of áoiiiftr Btenea wat 
àboul thivty degreee^ Aaá, 

6th« Fibaliy^ eitent off sto-fiauce disi not alter ifs vakwtf 

Theeoi|>enatteDts of Morraet on thegnndtngand píoliiáÚDg 
of stones, and of Maniel and Pasley on the presaUfe and 
equilíbiimB uf eartha^ present some interefitiiig re&ttlts;; but 
it ia ooly rejseotly thai owur kaowledge of the subjeot bae 
beenmalernD]^ enlarged. 

Theagitation of the canal and raiUroad questíon in tbe 
yeai»182S4 and 182õy and the invention, or ratbeff revivsd^ 
út a Biede of appi jing steam in lieu of animais- to camagee 
on Fcfil^^roadlayled tò the most esttravagaât conelusion»: râd 
ftltbougfa tUo doeirinos of Coulomb and Vince, relativo to 
tbe equality of re9t8ta»eea/ nnder di£Ferenti velooitiesi ha;re 
been still favtber confinned by the experiíuents of maurj 
able persons in tfais ooimtry> stsich aa^Cbapmw^ G^imshaWi 
Wood, Tredgoldv Paimer^ Robeits^ and others, and mueb 
valuable information elicited ; our progiíeBS i» Úie soienca 
has been but slo^r and unsatisfactory. Sensible of these 
defectl^^ and being unable to proíit by the valuable^ treatises 
ftub&eqnently pubUehod^ it ocourred to me that e^series^of 
«t|Mnnmenlo fonnded on the omiesions of former writtfi^ 
would be extremely dcsirsblej. 

♦ L*Art de Battr, tome Ilf. 18Ó6* 
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The present serie» .of experiments relates to the frictioa 
of attrition« Tbis branob of science comprehends the re- 

sistance occasioned by solid bodies, such as ice, cloth, 
paper, leather, wood, stones, metais, &c., gliding over each 
other simply^ oi by the intervention of sèmi-flurds or un- 
guents^ such as oil, tallow, 8cc. 

The object has likewise been to determine the powers to 
resist abrasion under the circumstances of surface, pressure> 
and-velocity. Examples have been songht, 

Ist. From ice^by the resistance of its surface to sledges, 
skates^ &c. 

2ndi. From. cloth, by itis remarkable properties of resist- 
ance in opposition to the law observed by solids. 

3r4* From leather, by its great utility in the pistons of 
pumps, &c. 

. 4tb, From wood, in its application to pile-driving, car- 
pentry, launching of sfaips, &c. 

Sth. From stones, as relating to the equitibrium of 
arches and buildings. And, 

6th. From metais, from their uniFersal application to 
machinery ; but naore particularly to wheel carríages and 
rail and other roads, on which a great many experimenta 
have been made. 

Experimenta on a great scale, however, frequently involve 
so many contradictions, from the difficulty of obtaining the 
nccessary elements, that I have deemed it preferable to 
offer the present series, as comprehendmg in a greatfer de- 
gree most of the cases in question, and affording a moro 
gystematic view of the nature of the investigation. 

(To bê continued,) 
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XL.— O» Improved Melting^PoUy for Irorij S(eei, Brass, 
Sfc. By Mr. Charles Sydney Smith ♦. 

It appeared in evidence before the Commíttee of Ch^ 
mistry^ that Mr. Smith's pots were made whíle he was 
in the service of a manufacturer of metallic axle-treesf, 
who therefore had occasion for a eonsiderable quantity 
of metal castings. The fusions were performed in earthen 
pots^ each of which was required to stand an entíre day'8 
work without crackingy or becoming leaky, by the formatíon 
of small holes, called pin-holes. 

The failure of a pot is a serious inconvenience, both 
on account of the lóss of time^ fuel and metal, as well as 
of the intemiption which it creates. Great variations are 
observable in the duration of pots from diíTerent makers, 
and even in those by the same maker ; arising not so much 
from difference in the materiais employed, as from a differ- 
ence of skill or care in mixing of the ingrediente, and 
in the other parts of the manipulation. Whenever a 
bubble of air is left in the clay after being tempered, a pin- 
hole in the pot made of such clay will be the common result, 
for the pressure of the melted metal will probably force 
a way through this weak part. 

In order to submit the pots made by Mr. Smith to a vcry 
severe trial, one was kept constantly at work for two days 
and the intervening night ; during which time it recei?ed 
twenty-three charges of seventy pounds each, of cast-iron. 
Another pot was worked for three successive days, the fire 
being raked at night, in order to prevent it from cooling; 
nnder this management it received eighteen charges of cast- 
iron, of the same weight as the former. 

Neither of the pots had cracked or leaked in the least 
but were now become unserviceable, from the lip having 

* From Tol. XLVII. of the Transactions of the Society for the Encourage- 
ment of Arts, Manufactures, and Commerce, Adelphi. The Society presented 
the 8um of Twenty Pounds to Mr. Smith. 

t Mr. William Mason, patent axle-tree maker, Margaret Stieet, Cavendish 
Square, whose superio r melting-pots, have bcen frequently mentioned in our 
•work.— Editor. 
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been worn down into the side, in consequence of the neces- 
sity of knocking away the scoría afler each fusion, which 
oould not be done without breaking down a little of 
the lip. 

The pots made by Mr. Smith are composed of the foi- 
lowÍDg ingredients: Stourbridge clay, coke, and piam- 
bago, or black-lead, as ít is usoally called. 

Stourbridge clay comes to market either ground or 
in lumps ; the price charged for each is the same, and 
therefore the latter is to be preferred, as being less mixed 
with imparities. A convenient quantity of this clay is 
to be put on a sieve one-fourth of an inch in the mesh, and 
Í8 to be carefuUy hand-picked^ ali pebbles and other impu- 
rities being thrown aside ; it is then sifted on a board, and 
put into a bin. Those pieces which will not pass through 
are transferred to an iron mortar, having a spring-pesUe, in 
which mortar they are pounded till they are fine enough to 
pass through a finer sieve^ the meshes of which are one- 
eighth of an inch wide. This fine clay is put into a barrei 
by itself. 

The coke is thus prepared : the masses, in the state in 
which they come out of the oven (for gas coke is of inferior 
quality), have their tops and bottoms broken oíT; the 
middle parts only which are of an uniform firm texture, 
being reserved for use. The coke is now to be pounded^ 
taking care so to manage by moderating the blow of 
the pestle^ tliat as little dust as possible be made. When 
duly pounded, it is to be thrown on the finer sieve, and ali 
that passes through it is to be rejected ; it is then to be trans- 
ferred to the coarse sieve, and what passes through is now 
of a proper size *. 

The plumbago is Mexican, and is to be reduced to a 
very fine powder. 

The board called the walking board, on which the mix- 

* We Veliere that bits of coke, oDly small eaoiigh to pass throi^h the 
Meabes of a sieTe ooe-fourth of an inch wide, would be too coarse ; most pro- 
bal^ the finer sieve wonld be proper .^Editob. 
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ing and tempering of the ingredients is performed^is sis 
feet square, having cross-pieces on its underside, to raise 
it about two inches frona the ground. The process com- 
mences by mixing on the coarse sieve eight quarts of clay 
and fire quarts of coke^ and siftÍRg them together on 
the walking board ; here they- are to be still farther mixed 
by hand^ till the mass appearing uniform, it is to be collected 
in a heap, elean water is then to be added and stirred in^ 
so as to make the mixture of the consistence of mortar^ 
One treader (or^ for expedition sake, two) is then to get 
on the board; and is to tread the mass well with his naked 
feet, working it chiefly with the heels, in a circular manner 
from the circumferenee to the centre. When well trodden 
i4; is to be turned o ver, or thrown with a spade, and- is 
again to be trodden,. altemating these two piocesses for 
about twenty minutes. 

Then mix on the fíner sieve four quarts of finely pounded 
plumbago, and sift a Httle of it over the mixture on the 
board ; tread and throw it over, as already described ; thetí 
sift on more of the fine clay and plumbago, and proceed 
in this manner till the ingredients are thoroughly- incorpo- 
rated, and the air has been ali trodden out. The mixture 
sbould remain for a night in lump, and the manufacture of 
melting^pots from it, may begin the next moming. 

The apparatus used for moulding the pots, consists of a 
ibur-legged board or bench, called a horse, for the wovk* 
man to sit on, having near its fore end, two uprights 
mounted upon it, supporting.a cross board upon their tops, 
through the middle of which a round hole is made, capable 
of receiving the stem of the plug or core. Below, and 
perpendicular to this hole, a socket is fixed into the bench^ 
for the reception of a pio, that terminates the stem of the 
core, and tends to keep it upright and steady ; tíie core, 
fixed on the top of the stem, and therefore an inch or two 
above the cross board, is shaped so as to form the cavity to 
be niade in the melting*pot, and has a border at its lower 
part, intended to regulate the thickness of the riul of the 
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pA Tbe be^t dimensions for Úie board or bench of lhe 
bwÈe, av0^ three feet six ioches h> lengthi nina inches in 
mdilh^ ftâd tlabree wd a half iiicbes in tbieko^ss : it should 
be raisod suffieièntly higfa to allow the wcNrkman to sit on 
it>, witb hÍB feet resting upon the gtound ; aad the parts 
whepe hi» Ckighfr presa against, shouM be rounded? off, and 
ourTed inwaids' a little. The crosfr-board^ which receives 
die stem of the ccore, should be raised six iiK)bes above the 
borse ;. and upon it is erecte^ the 9quàpe> or gaugei which 
may beeagbteen inches high, and teci ioches^in the cross^ 
itfm. or blade ai the top of it ; but^ of cours€!> varies with 
the sizes-of the potSk The cap^ which fits the co]^, should 
brmòde af batsil^.or aheepskNH leather. 

Eveiy thinç hemg rèadyy the core is first to» be well 
mbbed over with pbsmbago^ to próvent the cap from stidír 
ing to it ; the cap is tben to be put on the core, and a piece 
of the mixed materiais or walk,. as it is technieally called, 
large enòu^ to form the intended melting-pot, is to be cut 
oflf írom; tíie mass^ A pot, capable of holding seventy 
{knmds of cast-iron, requires sixteen and a half pounds> 
cm» &Hr thirty-fiye pounds of brass> requires^ ten pounds^ 
The piece is to be worked and beaten well on the walking 
board, and Í6 to be carefully made into a lump, by repeat- 
edly throwing it forcibly upon the board ; after which, a 
cayitjf being previously formed in it, it is to be placed upon 
the top of the core. The workman then takes a âat piece 
of wood, four inches square, with a handle, called ^flatUr, 
and stríkes the lump with it, beginning at its top, and 
bringing down the clay gradually, with bis hands and the 
flatter, till it has reached as low as the rim or border, at the 
bottom of Uie core» During this operation, the stem of the 
core being occasionally grasped in one hand, and turned 
gently round ; the clay upon it is gradually brought under 
the action of the ílatter. Great care is to be tsjLen during 
this operation, that no air gets into the clay ; or, at least, 
if any air-bubble should appear in it, that part is to be cut 
out with a knife. The bottom of the pot is now to be 
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beaten quite flat, making it of a proper thickness, as di- 
rected by the cross-arm of the gauge ; and observing that 
the moulded pot is not made to rise upon the core, from any 
clay getting between its rím^ and the border of the core ; 
for the consequence of this would be, that the bottom of 
the pot, though regulated by the gauge, would then be too 
thin, by ali that rising of the pot upon the core. The 
workmen now dips one hand into water, and grasps or 
presses the pot with it, rubbing from the top to the bottom 
of it, whilst the other hand tums the core, and the pot upon 
it, round. The effect of this is to cause the pot to become 
of an uniform thickness ali round. Finally, the pot is to 
be smoothened ali over, as well as at the bottom ; and the 
process of moulding upon the core is completed. Tbe first 
pot of each day's work should, however, be cut in two with 
a knife, in order to ascertain that there are no air-holes in 
it, and that the tempering has been properly performed. 

As a soft new made pot tnight get out of shape, by being 
handled ; so the core, with the pot upon it, is therefore 
taken off the horse, and carried to a quiet sheltered place; 
and the pot being then set on its bottom^ the core is raised 
out, íeaving the leather cap within the pot, but which easily 
parts from the pot, with a little management. The pouring 
lip is then formed, by pressing the handle of a trowel from 
within the pot, agaínst the fore-finger and thumb, placed 
outside the pot, one on each side of the part to be bulged, 
in order to Umit the action of the pressure. 

It is by no means an unnecessary precaution, to put the 
new made pots into a quiet place ; for if they be subjected 
to any considerable jarring, before they get dry and hard, 
the pots will sink, and not be able to carry their rated 
charges of metal. 

From twenty to thirty-six melting-pots, of an excellent 
quality, may thus be made in a day. 
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Remarks. By lhe Editob. 

We are informed by Mr. Mason^ that Mr. Smith origin- 
ally carne into his employment as a workman at lhe vice* 
bench, having beeii a plane maker^ and^ consequently, an 
excellent workman ; but that he never had any other expe- 
ríence ín the making of melting-pots than such as he ac- 
quired by Mr. Mason's instructions. 

Mr. Mason never introduced plumbago into the compo- 
sitiou of his superior melting-pots^ either during the time 
when Mr. Smith was with him^ nor since ; he finding that 
Stourbridge clay, of the best quality, and coke, also of the 
best kind, and of a proper degree of coarseness, neither 
being too fine nor too coarse, are fully sufficient to form 
melting-pots of an excellent quality. A sieve^ the meshes 
of which are one-eighth of an inch wide, answers well for 
sifting the coke ; its finer parts, or the dust, having, how- 
ever, been previously separated by a sieve of a still finer 
mesh. 



XLI. — On Emery Pastes^ employed by the French 

Cutiers *. 

Two specimens of these emery pastes, considered by [one 
pf the most skilful cutiers of Paris, as being excellent for 
Ws use, afforded the foUowing compositions : — 
Coarse emery paste. Emeril dur, 

Wax, mixed with a little suet . 20 parts 
Colcothar • • í . 20 ditto 
Emery 60 ditto 

Another finer emery paste. Emeril mou. 

Suet .... 18.7 or nearly 1 part 
Colcothar ... 16.7 1 

Emery (washed, ovftour) 64.6 4 

The oxide of iron, supposing it to be in the state of col- 

* Frojor Annal. de l'Indust, Nat, et Etrang, and Ferasaac's BulUtin» 
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cothar, may be better replaced by thatin a«tate of crystal- 
ized oxide> which is formed by calcining a mixtuie of 
sulphate of iron and common salt *. The phyácal cha- 
racíers of the powder lefb after calcÍDation, or destroying 
the fatty matters^ seemed to accord mÚi this suppoàitiòn. 
In every case, however, the crystalized oxide of iron may 
be substituted, with advantage, for the colcothar f. 

Remarlcs. By the Editor. 

We have formerly given a composition of this kind ; but 
where emery only, of various degrees of .fineqeBs, was 
melted with suet in the winter season, and jised jupiQp his 
wheeis or tools, by one of the most exjperienced cuders in 
Lottdon ; no colcothar being mixed with it. 



XLIL* — On the arigin ofthe so termed Rice Paper J, 

The substance commonly known as rice paper, and which 
is employed in preference to paper for certain purposes, 
and especially in the mamifacture of artificial floiwers ; and 
which has hitherto been considered by some persons, as a 
product of art ; and misled by the name it bears, they have 
thought it was prepared from rice. But, upon examining 
it with attention, and especially if it be held between the 
eye and the light, it is easy to be convinced, that it is 
purely a vegetable tissue, and has never been subjected to 
any kind of preparation ; in fact^ we dísoaver t^hat it is 
formed of a oellular vegetable tisaue, so pei^fect «nd deli*- 
cate, that it would be impossible to imitate it. 

It was Dr. Livingstone who was the first to initcoduee 
this species of paper into Europe, at least in any consider* 
able quantity ; it is now about twenty-five years sinoe he 
sent some of it to a Miss Jane Jock, who has enjoyed a 

♦ As described in Vol. V. ^age 369,— Emtoe. 

t Perhaps for razor strops. 

t From L*Umverselg and Fenissac'^ BuUetin, 
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^feaft irepntstion for tfie beauty, and the oorreet iinitation 
«f iiatcrre,^thetwtifi€ml flowers which die mafiufacturecl. 
Aiid thus ibis rice paper beoame theiashion at that time, 
«nd was »oId at most exhorbitant prices ; tbe late Princess 
Charlcftte of Wales, paid seventy pounds sla4mg, for a. 
smgle honquet óf tkeee ^Sowers ! 

This paper, ^líieh ©r. LinngBtone%roughtíro«i'C?hina, 
wftô m Ãè ferm t)f leaves, of ábout fom* râebes «qBare^-and 
which were éyed ^f diflferent oelours ; ^aoTi leaf <x)st 
about -six «hiHíngs. But fcitt-eify theit price has been con- 
siderably reduced, and the síze of the leaves aoigmented, 
80 tfaat we can actually procure ducb, ^f maré than a foet 
long, and -five inches wide, and possessing a perfect w4tite* 
ness. The Ohinese employed lhe coloured pieces to maké 
artificial flowers, and reserved those which were of a perfect 
-whíte for another purpose. This kind of paper still con- 
tinues to be valued in Europe, and forms a branch of some 
ímportance in the commerce with China. 

This substance is very common, and in great use in the 
English possessions of índia. The following extract of a 
letter from General Hardwidc, wbo resided a long time in 
these countries, leaves no doubt upon the nature of its 
origin :— 

'^ I think myself happy to hare it in my pow«*, to afford 
you some precise informatíon on the plant which furnishes 
the substance known under the name of rice paper. It is 
the marsh ceschynomene, osschynamene paludosa, of Rox- 
burgh, of the family of the leguminous plants ; and you 
will find the figure of it in my Atlas of the plants of índia. 
It grows abundantly in the marshy plains of Bengal, and 
on the borders of the vast lakes, called jeels, which exist 
in ali the provinces between Calcutta and Hurdwar. It 
is a long-lived plant ; its stem rarely exceeds two inches 
and a half in thickness ; it is but of little elevation, but 
spreads considerably. Roxburgh, however, considered i£ as 
an annual ; but it is only where it wants water that its 
stems dry up and die ; as, where it íinds the necessary 
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supply of water^ it continues green in ali parta, and pushes 
put new branches every season. The middle of the stem, 
when broken across, is found to be formed entirely of pitb, 
which is of a dazzling whiteness, and is about half an inch 
in thickness; this is covcfred with a bark, so thin and 
tender^ that it may be easily removed with the fínger nail. 

'' Great quantities of this plant wce carríed to the bazaars 
of Calcutta in the fresh state. They choose the largest 
rods to cut into the thin lamina, which constitute the rice 
paper, and with which the natives make artificial fiowers 
to decorate their idols on festival days. It is also used to 
make hats, by glueing togeth^r many leaves of it, so as to 
form it of a sufficient thickness ; after which they give it 
what form they please, and cover it with a cloth, or a silken 
tissue. Thus prepared, these hats are very strong and 
light. Those branches of the marsh oeschynomene which 
will not serve to make this paper, are formed into bundles, 
which are sold to the fishermen, and who employ them in 
making íloats, with which they fumish those extensiva 
lines^ which they use in the lakes. The lightness of these 
rods, renders them exceedingly proper for this purpose. 

" In order to reduce this substance into leaves, it is not 
cut across, but in the direction of the length of the rod, 
and in a spiral manner, continually turning it round ; so 
that when it is uncoiled it forms a kind of leaf. 

" I should not omit to state, that the name of this plant, 
in the language of Bengal, is shola, which is, however, 
comraonly pronounced «o/a." 

We shall terminate this notice by a description, which is 
given by Hooker, in.a new bolanical journal, intitled 
" Botanical Miscellanies," published in London, of a por- 
tion of a rod of the oeschynomene, sent bim by Dr, Living- 
stone, enclosed in a large leaf of the paper which the plant 
furnished : — " This plant is evidently herbaceous ; the 
fragment is about four inches long ; it is hoUow in its 
centre, and has at each end a membraneous transversal 
diaphragm, which makes me think that the plant has knots 
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idong it. The diameter of the rod is rather less than an 
inoh ; and the thickness of the parenchymatous substânce, 
a little more than half an inch. This last is of the most 
beautiful whiteness that can be imagined. li is possible 
to cut this into leaves^ which are not more than four inches 
wide^ but their length may be greater. It becomes neces* 
sary to cut this so, that it may be unroUed like an ordinary 
igU of paper j and as we see is done in the manufacture of 
bottleHX)rks«" 

ittmárh. By the Editor« 

We have given an account of the Unife» and another in- 
stmment employed in cutting these leaves^ in our fourth 
volume, page 381, ánd to which we must refer our readers. 
llie above particulars, however^ fumish the natural history 
of the plant, and complete what was deficient in our former 
notice of it 



XLIII.— On an Ecommical Process Jor separating IXlver 

and Copper*^ 

The ftmalgam ^sdned at the silver works at Freyberg, 
lâaves, when decomposed by heat, an alley of silver, cop- 
per, and o^er metais ; the latter used to be separated by 
boiltng and dissolving the whole in strong sulphuric acidf, 
and then precipitating the silver. Of late, a process alto- 
gether new has been introduced. The alloy is now hèated 
iil a reverberatory furnace, exposed to air, so as to oxidize 
the copper ; and is afterwards put into cauldrons of leadf 
and heated with dilate sulphuric acid, which dissolves the 
oxide of copper previously formed ; the operations of roast- 
ing and digesting are repeated, and many precautions are 
requisite to obtain a good result ; but these being attended 
to, the process 25 much more economicai than the former 

* From Ann. dês Mines, and the Franklin JournaL 
t In pkUina yessels, no doubt. Editor. . 

VOl. VI. N 
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one. The silver is not indeed so puré, it retaining about 
one twenty-fifth part of copper ; but this is of no conse- 
quence for ordinary uses. 
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XLIV, —O» the Manufacture af Scotch Whiskey, 

" It is a remarkable fact," says Major-General Stewart, in 
an article on the prevention of smuggling in the High-' 
lands, inserted in the Quarterly Journal of Agricultura, 
** that a spirit of the best quality and flavour, has been 
distilled by men, with their apparatus at the side of a bum, 
and, perhaps, changing quickly for fear of a discovery; 
malting on the open heath, far up the hills, and hurrying 
on the whole process to avoid detection; yet, with aU 
these disadvantages, they received the highest price in the 
market, for the spirit thus manufactured ! The quantity 
might, perhaps, be less than what could be produced by a 
more regular process of distillation ; but then the liquor 
was so much superior in íla^our and quality, as to compen- 
sate for the defícient quantity. Several of these men hare 
been employed, by way of experiment, in a licensed dis- 
tillery on the estate of Garth, with directions to proceed in 
their own way, only to be regulated by the laws under the 
controul of an officer ; yet, with the advantages of having 
the best utensils, the purest water, and the best fuel, they 
produced a spirit, quite inferior in quality and flavour, to 
what they produced under the shelter of a rock ; and it 
sustained neither the same price nor character in the 
market 
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XLV. — On Rendering Platina Malleable, and obiaining 
Malleable Palladium, and the Ptire Oxide of 0$mium. 
By the late William Hydb Wollaston, Ml.D. 
F.R.S.^c*. 

As, froni long expeiience, I am probably better acquainted 
with the treatment of platina, so as to render it perfectly 
malleable, than any other member of this society, I will 
endeavour to describe, as brieây as is consistent with per- 
spicuity, the processes which I put in practice for this 
purpose, during a series of years, without seeing any occa- 
sion for further improvement 

The usual means of giving chemical purity to this metal, 
by solution in aqua regia, and precipitation wth sal 
ammoniac, are known to every chemist ; but I doubt whe- 
ther sufficient care is usually taken to avoid dissolving the 
iridium contained in the ore, by due dilution of the solvent* 
In an account which I ^aye in the Philosophical Transac- 
tions for 1804, of a new metal, rhodium, contained in 
crude platina, I have mentioned this precaution, but 
omitted to state to what degree the acids should be 
diluted. I now, therefore, recommend, that to every mea- 
sure of the strongest muriatic acid employed, there be 
added an equal measure of water ; and moreover, that the 
nitric acid used, be what is called " single aquafortis ;'* as 
well for the sake of obtaing a purer result, as of economy 
in the purchase of nitric acid. 

With regard to the proportions in which the acids are to 
be used, I may say, in round numbers, that muriatic acid, 
equivalent to 150 marbie, will take 100 of crude platina; 
but in order to avoid waste of acid, and also to render the 
solution purer, there should be in the menstruum a re- 
dundance of twenty per cent. at least, of the ore. The 
acids should be allowed to digest three or four days, with 
a heat which ought gradually to be raised. The solution 
being then poured off, should be suffered to stand, until a 

* From the Philosophical Tt'an8actious^ for 1829, part I, 

n2 
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qiiantity òf fine pulverulent ore of irídum, suspended in 
the liquid^ has completely subsided ; and should then be 
mixed with forty-one paris of sal ammoniac^ dissolved in 
about five times their weight of water. The first precípi- 
tate^ which will thus be obtained, will weigh about 165 
parts> and will yield about sixty-six parts of puré platina. 

As the mother liquor will still contain about eíeren pariá 
of platina^ thei^e, with some of the other metais yet held in 
Bduttoki, are to be recovered^ by precipitation^ from the 
líquid, with cle^ bars of iron ; and the precipitate is to be 
rè-dií^solved in a proportionate quantity of aqua regia, si- 
milar in iis composition to that above directed to be used. 
Êut in this case, beíbre adding sal ammoniac, about one 
patt, by measure, of strong muriatic acid, should be mixed 
with thirty-two parts, by measure, of the nitro-muriatic 
soluiion, to preveni atiy precipitation of palladium or lead, 
alòng with tíie ammonia-muriate of platítia. 

The yellow precipitate must be well washed, in order to 
free it from the various impuríties, which are known to be 
contained in the complicated ore in question ; and must 
«ilíimately be well pressed, in order to remove the last 
f emnalit of the wasfaings. It is next to be heated, wiih 
the ulmost caution, in a black-lead pot, with so low a heai, 
fts just to expel the whole of the sal ammoniac, and to oc- 
èásion Úíe particles of platina to cohere as little as possible ; 
for oti this depends the uliimate ductility of the product. 

The grey product of platina, when tumed out of the 
^rucible, if prepared with due caution, will be fou^d 
slightly coherent ; and must then be rubbed between the 
hands of the operator, in order to procure, by the gentlest 
me^ns, as much as can possibly be so obtained, of a metallic 
powder, sò fine as to pass through a fine lawn sieve. The 
coarser paris are then to be ground in a wooden bowl, with 
a wooden pestle ; but on no account with any harder ma- 
terial, capable of burnishing the particles of platina * ; 

* The foUowing experiment will prove the necessity of attending to this 
l^ecautíon : — If a wire of i^stiiia be dmded with a sharp tool, in a sianting 
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X since every degree of bumishing will prevent the particles 
from cohering in the further stage of the process. Since 
the whole will be required to be well washed ín clean 
water^ the operator^ in the latter stages of grinding, will 
find his work much facilitated by the addition of water^ in 
order to remove the finer portions, as soon as they are suf- 
ficiently reduced to be suspended in it. 

Thpse who would view this subject scientifically, should 
here consider, that as platina cannot be fused by the ut- 
most heat of our fumaces, and, consequently, cannot be 
íreed like, other metais, from its impurities, during igneous 
fusion, by fiuxes, nor be rendered hon^genous by lique* 
faction ; so the mechanical diffusion through water should 
here be made to answer, as far as xnay be, the purpos^ of 
mehing; in allowing the earthy matters to come to the 
surface, by their superior lightness ; and in making the 
solvent powers of water effect, as far as possible, the purí*^ 
fying powers of bórax, and other fluxes, in removing solu-^ 
ble oxides. 

By repeated washing, shaking^^ and decanting, the finer 
parts of the grey powder of platina, may be obtained as 
puré * as other metais are rendered by the various pro- 
cesses of ordinary metallurgy ; and if now poured over^ 
and allowed to subside in, a clean basin, a uníform mud or 
pulp will be obtained, ready for the further process of 
moulding. 

The mould which I have used for this purpose, is a stout 
brass tube or barrei, six and three-quarter inches long, 
bored rather taper within, with a view to facilitate the ex- 

direction, and being then heated to redness» b« struck upon aa anvil with et 
hxmmeT, so as to force into contact the two newly diviíiea surfaces, they will 
hecome firmly welded together ; but if the surfaces have previously been bur- 
niflhed with any hard substance» the welding will be effected with very great 
difficulty, if at ali. 

When the powder ef platina has been overbeated in decomposing the- 
anunonio-muriate, or has been bumished in the grinding, I have, in vain, en- 
deavoured to give it a welding suriace, by steeping it in a sohition of sal 
ammoniac in nitric acid. 

* Sulphuiic acid, digested upon the grey powder of platina, thus pnrified, 
çXtracted less than 1-lOOOdth part of iron* 
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traction of the ingot to be formed in it ; it being I.I2 
inches in diameter at top; and 1.23 inches^ at a 
quarter of an inch from the bottom, and plugged at its 
larger extremity with a stopper of steel, that enters the 
barrei to the depth of a quarter of an inch. The inside of 
the mould being now well greased with a little lard, and 
the stopper being fitted tight into the barrei, by surround- 
ing it with blotting-paper (for the paper facílitates the 
extraction of the stopper, and allows the escape of water 
during the compression), the barrei is to be set uprigbt in a 
jug of water, and is itself to be fiUed with that fluid* It is 
next to be filled quíte fuU with the mud of platina ; which^ 
subsiding to the bottom of the water in the barrei, is sure to 
fill it, without cavities, and with uniformity, — a uniformity 
to be rendered perfect, by subsequent pressnre. In order, 
however, to guard eflFectually against cavities, the banel 
may be weighed after fílling it, and the actual weight of its 
contents being thus ascertained, may be compared with 
that weight of platina and water which it is known by 
estimate that the barrei ought to contain*. A circular 
piece of paper first, and then one of woollen cloth, 
being laid upon the surface, allow the water to pass during 
partial compression, by the force of the hand with a 
wooden plugj. A circular plate of copper is then placed 
upon the top, and thus snfficient consistency is given to 
the contents, to ailow of the barrei being laid horízontally, 
in a forcible press ; the construction of which will be de- 
scribed in the sequei. 

After compression, which is to be carried to the utmost 

* From the mean weight of the ingots ohtained in previous operations, it Ib 
kaown that the barrei described in the tezt, onght ta contain 16 oonces troy» 
of dry platina powder. 

The weight of the contenta of the barrel=:16 ounces x ^P-g^^-o^P^^^»-^ > 

sp. grav. of platina ~ 
the weight of a cubic inch of water •/. capacity of the barrei, in cubic inches» 

20 25 
16 ounces X — 1— +'526 ounces >r 7.05=18.9575 ounces troy. Should the 
21.25 ^ 

contents of the barrei weigh materially less than this estimated weight, there 

xnust be a waut of aniformity in the disposition of the powder within the 

barrei. 
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limit possible, the stopper at the extremity of the mould 
being taken out^ the mass of platina will easily be removed^ 
owing to the conical form of the barrei ; and being now so 
faard and firm^ that it may be handled witbout danger of 
breaking^ it is to be placed upon a charcoal fíre^ and there 
heat it to redness, in òrder to drive off moisture, burn oflF 
grease, and give to it a firmer degree of cohesion. 

The mass of platina is next to be heated in a wind- 
fumace ; and for this purpose it is to be raised upon an 
earthen stand^ about two inches and a half above the grate 
of the fumace, the stand being strewn over with a layer of 
quartzose sand^ on which the mass is to be placed, standing 
upright upon one of its ends. It is then to be covered with 
an inverted cylindrícal pot, formed of the most refractory 
crucible ware^resting at its open end upon the layer of sand i 
and care is to be taken, that the sides of the pot do not 
touch the mass of platina. 

To prevent the blistering of the platina by the heat,. 
which is the usual defect of this metal, in its manufacture J 
state, it is essential to expose the mass to the most intense 
heat th^ a wind-furnace can be made to aíford, more in- 
tense than the platina can well be required/to bear, under 
any subsequent treatment; so that ali impurities may be 
totally driven off, which any lower temperature might other- 
wise render volatile. This fumace is to be fed with Staf- 
fordshire coke, and the action of the fire is to be continued 
for about twenty minutes from the time of lighting it, a 
breathing heat being maintained during the last four or fíve 
minutes. 

The mass of platina is now to be removed from the 
fumace, and being placed upright upon an anvil, is to be 
stmck, while hot, on the top, with a heavy hammer, so as 
at one heating eífectually to close the metal. If in this 
process of forging, the cylinder shoulá become bent, it 
should on no account be hammered on the side, by which 
treatment it would be cracked irremediably ; but must be 
straightened by blows upon the extremities, desterously 
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directed, so as to reduce to a straight Une the parts which 
project. The work of the operation is now so far complete, 
that the ingot of platina may be reduced, by the processes 
of heating and forging, like that of any other metal, to any 
form that may be required. 

{Tohe CQiUinuêd^') 



XLVI. — On Enamel Paintings executed upon Stone, By 

M. MORTELEQUE*. 

The application of enamel painting upon the species of 
larva termed volvic, is a new serrice which the sciences 
and the useful arts have rendered to the fine arts. Sinee 
the ingenious processes employed at the church of St. 
Genevieve, in Paris, under the direction of M.M. Thenard 
and D'Arcet, the preservation of the master-pieces in 
painting, executed on the interior of these edifices, has been 
insured; but it yet remained to discover the means of 
guarding against the inclemency of the weather, so that 
painting might also be employed in tbeir exterior decoraticm. 
The beauty of the paintings executed in enamel, and their 
great duraUlity, render them eminently proper for this pur- 
pose, had not the nature of the substances, upon which 
they had hitherto been applied, opposed this use of them ; 
but the shrinkings and changes of form, which metais and 
porcelain experience in the fíre, greatly restricted the di^ 
mensions which could be given to enamel pictures. 

It therefore became a matter of high importance, to dis- 
cover a substance which should not be subjeçt to the above 
inconveniences, and upon which enamel could be applied 
with facility. 

This problem is now resolved in a most satisfactory man* 
ner, by the employment of this stone from Volvic, which 
endures a very elevated temperature, without experiencing 
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* From Do Moleon^s Beeueil JnduMrUl, 



execuied upòn Stones* I8õ 

any alteration ; and which may also be obtained ín extended 
surfaceSy at little cost. It is principally to M. the Count 
de Chabrol, whose zeal contributes to the {«rogress of ali 
the fine arts^ that we are indebted for thia fortuhate result ; 
but it was M. Mortelèque, who applied with great skill^ 
and a rare talento the indications aíForded him by M. the 
jM-efect of the Seine. 

M. Mortelèque placed in the exhibition of 1827, a pic- 
ture, representing the head of an old man ; and which, al'- 
though it abounded with the imperfections inseparable from 
a first attempt, yet it presented important results ; and a 
landscape, twenty-one inches high, and sixteen wide, which 
this able artist executed, after a sketch in sépia, by M. 
Baltard, belonging to M. the Count de Chabrol, gave birth 
to the most brílliant hopes. These were subsequently real- 
ized in the most complete manner, by the execution of an 
altar-piece, intended for the church of St* Elizabeth, which 
M. the Count de Chabrol entrusted to M. Abel, de Pujol, 
and which was exhibited in the salle d' Angoulême, at the 
Hotel de Ville. 

It is composed of three medallions, surrounded by orna- 
ments, and the subjects are, Faith, Hope, and Charity, re- 
presented by three female busts, of the size of life. M. 
Abel de Pujol was directed by M. Mortelèque, in the em- 
ployment of the requisite colours, and he made an excellent 
use of them ; the flesh and the draperies possess a high 
degree of'truth, and the head of Hope is especially remark* 
able for the purity of the design, and the freshness of the 
colours ; he has, from these circumstances, given new proofs 
of his fine talents. 

The paintings upon the Volvic stones, are made with co- 
lours analogous to those employed upon porcelain. The 
changes which it was necessary to make in their prepara- 
tion,were directed with complete success by M. Mortelèque ; 
but they acquired a great degree of lustre by a double 
burning ; before receiving which, they wanted that bril- 
liancy of varnished pictures, which produces so fine an 
efiect. 
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In the first experimcnts undertaken by M. Mortelèque, 
the surfaces of the stones presented maiiy asperities^ which 
could scarcely be made to disappear, and caused the incon- 
venience of applyiug two successive coats of enamel, and 
also produced surfaces resembling those of oil-cloths, pre- 
pared for pictures. 

The discovery of M. Mortelèque opens a vast field to 
paintíng, as applied to the externai decoration of monu- 
ments; and affords the possibility of making tablets of 
great dimensíons, which are unalterable ; and whose hard- 
ness equals^ and even surpasses, that of mosaics ; as these 
last are, in time, attacked by the action of the air ; whereas 
the Volvic stone is neither altered by fire nor water ; and 
there is no doubt, that the efiect of shocks may be easily 
guarded against, by giving to the plates of stone, intended 
for'painting upon, a sufficient thickness. It may likewise 
be used to save expense in the marbies, and other omaments^ 
ivhich are necessary in the decoration and embellishment of 
our public and private edifíces. 

The Volvic stone is granulated, and has a grey colonr j 
it acquires a great degree of hardness when exposed to the 
air, and is generally considered as a volcanic product. 

It is procured in the neighbourhood of Volvic, a viilage 
near Clermont, in the department of Puy de Dome, of 
which M. the Count Chabrol, of Volvic, prefect of the 
Seine, possesses the proprietorship ; and where he has 
founded a school for architecture, in which are taught 
drawing, stone-cutting, and the elements of architecture, to 
the persons employed in working the quarries. It is for- 
tunate that the name of Volvic belongs to one who has 
made useful discoveries in the arts, and whose name is 
dear to artists ; this administrator is an ancient élève of the 
Polytechnic school, and was for a long time illustríous for 
the career which he pursued ; and he will leave a name in 
the capital, which its monuments will often recai to remem- 
brance, many of them bcing constructcd by his orders ; 
and nearly ali of them were either restored or embellished 
by him. 
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XLV. — On the Manufacture of Carmine*. 

The manufacture of cannine, was^ formerly^ considerably 
limited ; bui since the discovery of its solution in ammonia, 
it is much employed in forming superfine red ink, in the 
manufacture of artiãcial flowers, in silk-dyeing, &c., and 
Las, consequently, become an article of considerable 
demand. 

We know many processes for preparing carmine : we 
shall now describe several, and arrange them in such a 
manner^ as that the theory of their preparation, and their 
relative value, may be readily apprehended. 

Carmine is the richest and purest colouring matter of 
cochineal, and may be separated by different means^ easily 
tmderstood. It is evident that the cochineal contains divers 
colouring materiais^ ali capable of being subjected to the 
action of acids, and either forming matters which are but 
little soluble in water^ as with insoluble bases they will 
form insoluble salts ; or^ on the other hand, with potash, 
soda, or ammonia, we shall obtain ali the colouring matters, 
combined with such bases as we shall have employed. If 
we now add a quantity of acid, but insufficient to set ali 
the colouring matters at liberty, the less soluble of them 
will necessarily be precipitated singly, or nearly so. 

This explanation will be sufficient to enable any one to 
comprehend the manufacture of carmine; in practice, the 
cochineal is generally boiled, either with the carbonates of 
potash or soda ; and the solution then precipitated either 
by means of a weak acid, or an acid salt. When the quan- 
tity of these bodies is not too great, the carmine will preci- 
pitate in the puré state presently ; but if the precipitate be 
in the state of a finely divided powder, it is only by repose 
that it can deposit itself; and this will require a certain 
number of days, according to circumstances. In order, 
however, to expeditc tlie process, they are in the habit of 

• From tlie Ánn. de V Induítrie, and Feruâsac'» DuUetin. 
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treating the liquid containing the matters to be preeipitafed 
with the whites of eggs, or isinglass^ as in the usual modes 
of clarifying. Either of these two substances^ on coagu- 
lating, seizes the carmine, and forms combinations there- 
with, more or less clotted, and which deposit themaelves 
in a few minutes. 

These preliminary observations, will suffice for the un- 
derstanding of the processes, which we shall now proceed 
to describe ; and the object of ali which is to separate the 
carmine from^the other colouring matters, which the cochi- 
neal contains. 

German Carmine, — ^The process followed in Oermany, 
in manufacturing carmine, consista in boiling six pinta of 
river water, and two ounces of cochineal, in powderi in a 
copper basin. After having boiled for six minutes, they 
add sixty grains of powdered alum, and then boil them 
again for tbree minutes. The basin is then removed from 
the fire, and the liquid drawn oíF with a syphon ; this is 
then passed through a silken sieve, and placed in several 
earthenware or porcelain vessels, here it is left at rest for 
three days ; it is then again decanted, and placed in other 
vessels, and where it must again remain for three days. 
The deposits which are formed, must then be placed to dry 
in the shade ; the íirst contain carmine of the fírst quality ; 
but the others are inferior. 

The cochineal is here boiled without the addition of any 
alkaU ; but a small quantity of ammonia is aiways fcHiued, 
which serves to dissolve part of the colouring matter ; but 
the quantity of the ammonia is variable^ and often too 
weak. 

As neither the whites of eggs, nor isinglass, are used in 
this process ; so it is clear, tfaat these substances are not 
necessary to the formation of carmine ; indeed, théy only 
serve, as we have above stated, to coUect it more rapidly. 

As we only separate, by means of a sieve, the carmine 
from the powdered cochineal, before it is coagulatcd, and 
whilst it is hcld in suspension in the liquid, and as it aiways 
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requires three days for it to deposit the carmine^ so it is 
evident that the precipitate must be exceedingly light. 

This process may answer for the artist^ who practises it 
for bis own use ; but it would be absurd to employ it in the 
large way. 

Carmine made' by usihg the Salt oj Sorrel, termed, 
*' the Superfine Carmine of Madame Cenette, of Amster" 
dam. — We commence by boiHng áx bnckets of river water 
in a copper basin ; and at the moment wh^n the ebuUition 
b^ns^ we add two pounds of Mexican cochineal^ fínely 
powdered. We suffer it to boil two hours^ at the end of 
which time, we add three ounces of puré nitre, and a mo- 
ment afterwards, four ounces of salt of sorrel, and sufíer 
the whole to boil for ten minutes. This done, we remave 
the basin írom the íire, and leave it at reat f(»r four hours ; 
we then draw oíF the supernatant liquid from the dregs, 
with a syphon, and deposit it in glazed earthen vessels, 
where it must remain at rest for three weeks ; if any mould- 
iness should form, at the end of a certain time, it must be 
removed with a sponge. The water must be drawn oíF 
from the vessels with a syphop^ and which should be 
plunged to the bottoms of the vessels, as the carmine ap- 
pears to adhere thereto. This carmine must be dried in 
the shade ; it is very beautiful, and of such a lustre as to 
fatigue the eye. 

We do not see liie use of the nitre ; it may, possibly, be 
an error of the copyist, for natron. The quantity of salt 
of sorrel also appears enormous ; for the rest, the tedious 
delay of this process, gives room for similar observations 
with the last ; as the decantation is made at the end of 
four hours, but without the carmine depositing itself, and 
which it requires three weeks to eíTect. 

( To be continued ) 
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LIST OF PATENTS FOR NEW INVENTIONS, 

Which havepassed the Great Seal since January 23, 183Q» 

To George Vaughan, of No. lO^Cleveland-streei, Mik-end-road, 
in the parish of Mile-end, Old-town, in the coanty of Middlesex, 
engineer ; for a machme or pump, for raising water or othe.r fluids. 
Dated January 23, 1830.-^-To be specifíed in two months. 

To John Yates, of Hyde, in the county of Chester, calico printer ; 
for a method or process of giving a metallic snrface to co<ton, silk, 
linen, and other fabrics. Dated January 26, 1830. — In six 
months. 

To George Stocker^ and Alexander Stocker, both of the parish 

of Yeovil, in the county of Somerset, gunsmiths ; for a cock for 

drawingliquor from casks, which produces a stop, superior to. that 

which is effected by common cocks, and will continue in use fpr a 

ongerperiodof time. Dated January 26, 1830. — In two months. 

To John Amold, of Sheffield, in thé county of York, powder 
flask maker ; for an improted spring latch, or fastener for doors. 
Dated January 26, 1830. — In two months. 

To George Frederick Johnson, of Canterbury, in the county of 
Kent, Tunbridge warc manufacturer ; for a machine or apparatus, 
which is intended as a substituto for drags for carriage wheels, and 
other purposes. Dated January 26, 183.0. — In six months. 

To Thomas Bulkeley, of Richmond, in the coirnty of Surry, 
doctor of physic; for a method of making or manufacturing 
candles. Dated January 26, 1830. — In six months. 

To James Cobbing, of Bury St. Edmonds, cordwainer; for 
certain improVements on skates. Dated January 1826.— Ins'x 
months. 

Tp Samuel Wright, of Shelton, in the StaflFordshire potteries ; 
for a manufacture of ornamental tiles, bricks, and quarries for 
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floors, pavements, and other purposes. Dated January 26, 1830. 
— In six months. 

To Robert Busfa, of Leeds, in the county of York, gentleman ; 
who in consequence of a communication made to faim bj a certain 
foreigner residing abroad, is in possession of certain improvements 
in the apparatus used for distilling and rectifying. Dated January 
26, 1830. — In six months. 

To John Revere, of New York, in the United States of America, 
but now residing in the parish of Saint James, Westminster, M.D. ; 
for a new alloy or compoond metal, applicable to the sheathing of 
sl^ps, and various other usefiil purposes. Dated January 28,1830. 
— In six months. 

To Joshua Lambert, of Liverpool-street, in the city of London, 
esquire ; for an improvement in the process of making iron, appli- 
cable at the smelting of the ore, ánd at various subsequent states 
of the process up to thè completion of the rods or bars, and a new 
|)socess for the improving òf the quality of inferior iron. Dated 
February 4, 1830. — In two months. 

To George Pocock, of Bristol, gentleman ; for improvements in 
making or constructing globes for astronomical, geographical, and 
other purposes. Dated February 4, 1830. — In two months. 

To John Gray, of Beaumorris, in the county of Anglesea, gen- 
tleman; for a new and improved method of preparing and putting 
on copper sheathing for shipping. Dated February 4, 1830. — In 
two months. 

To Charles Taverner MiUer, of Piccadilly, in the county of 
Middlesex, wax chandler ; for certain improvements in making or 
manuíacturing candles. Dated February 4, 1830. — In six months. 

To Joseph Clisild Daniell, of Limpley Stoke, in the parish of 
Bradford, in the county of Wilts, clothier ; for certain improve- 
ments in the machinery applicable to the manufócturing of wooUen 
cloths. Dated February 6, 1830. — In six months. 
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To Melvil Wilson, of Warnford-court, Throgmorton-str6et, in 
the citj of Lcndon, merchant ; who in consequence of a communi- 
cation made to him by a certain foreigner residing abroad, is in 
possession of an improved method of preparing and deansing 
paddy, or rough rice. Dated February 6, 1830. — In six months. 

To Thomas Robinson Williams, of Nelson-square, Blackfriais* 
road,in fhe coumty of Surrej, esqnire ; for improvements in power- 
looms, applicable to tjie weaving of wire, and other materiais* 
Dated February 6, 1830. — In six montbs. 

To Êdward Cowper, of Streatham-place, in the county of 
Surrey, gentleman ; wh^ in eonsepnence of a commanication made 
to him by a certain foreigner residins; abroad, is in possession of 
certain improvements in the manu&cture of gas. Dated February 
12, 1830. — In six months. 

To Jehn Frederick Smith, of Dunstan-hall, Chest^field, in 
the eonnty of Derby, esquire ; for certain improvements m pre- 
paring or finisking piece goods, made firom wool* «iUc, or other^ 
fibrous materiais. Dated February 12, 1830. — In six months. 

To Joseph Marte Ursule La Rigandell Dn Beissoa, e[ Fen- 
church-street, in the city of London, merchant; who in ooBse- 
qnence of a commanication made to him, by a certain foreigner 
residing abroad, is in possession of a new method of extracting, for 
the purpose of dyeing, the coloors frdm dye-wooda, and other enb- 
stances used by dyers. Dated February 12, 1830.— *In two 
months. 
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XLVIII. — On the Microscope. By Thomas Carpenter, 
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WITH A PLATE. 
(Continuedfrwn page 142.^ 
DEAR SIR, London, Mareh B, 1830. 

I herbwith send you a few objects on a much larger 
Bcale than those I have before submitted to your ínspection. 
These are more properly adapted for exhibiting under the 
lantern, lucernal, and sokr microscopes ; yet, under your 
compound or single microscopes, you will íind much to 
admire, in the various characters and markings they pos- 
sess; but on viewing them under the instruments first 
mentioned, and using a moderate power object-glass, the 
effect produced will be stríkingly grand. In four of the 
glass sliders are the wing-cases, wings, and hiud legs of 
the blatta, or cock-roach ; in another slider are the four 
wings of a species of osmylus ; and between the sixth sli- 
der you will find scales from the sea perch, the river perch, 
the ílying fish, and the dolphin. In exhibiting these ob- 
jects under your Âdams's lucemal or lantem microscopes, 
you may thus make choice of suitable ones for those instru- 
ments; as I have always found that those objects which 
are strongly marked are the best adapted for them; as 
those with delicate lines or characters do not show to any 
advantage under them. 

With the above you will also receive several other ob- 
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jects, adapted for viewing under your Varley*8 single mi- 
croscope, which I have selected from my cabinet. 

In the month of October, 1821, I was walking by the 
side of the New River, near Tottenham, and observed se- 
veral large fresh water muscles, lying in the mud, which 
had been throwu out of the water. On my looking into 
one of thera, I observed it was filled with thousands of 
exceedingly minute young ones ; these were enclosed within 
large membranes, which completely filled the parent fish, 
from one end to the other of its interior. I took a small 
portion of the mass on the point of a pin, and placing it 
on a slip ofglass under my microscope, I was astonisbed at 
seeing in that small portion upwards of one hundred perfect 
muscles in a living state, opening and shutting their shells, 
apparently in search of food. In order to preserve them 
for future examination, I boiled the parent fish. A few of 
the young ones, with a portion of the membrane, I now 
send. The shells of many of them you will observe to be 
open, and they are very curious objects, as well as are the 
tíharacters on the envelope containing them. 

I also send you several species of the genus chrysuj or 
golden fly ; among them you will find c. ignita ; this may 
be considered one of the most beautiful of European in* 
sects. The fore part of the head is.green and gold, and 
the hinder, azure. The thorax is likewise azured over, with 
a mixture of green, and it terminates at the extremity with 
fiharp points on both sides. The abdómen is green and 
gold before, and of a copper red behind, imitating molten 
copper, bighly polished, The whole insect is also dotted 
on its upper part, which gives it a great resplendency of 
colour. The antennse are black, and the legs green, inter- 
mixed with gold. This species dwells in holes of walls, 
between the stones, and in the mortar that cementa them ; 
and where it nestles and performs its work. When it bas 
prepared its nest, and previous to depositing its egg, it goes 
in search of a Caterpillar, and will even frequently enter 
ÍJiXQ nest of the wild bee, and bring from tbence to its own 
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nest, the larva of the bee, on which it will deposit an egg ; 
this egg soon produces a caterpillar, which iiâmediately 
begins to feed on the larva of the bee, and is thus provided 
by its parent with food, until its change into the pupa 
State ; it then remains in a torpid state, until its last changè 
into the perfect fly. 

I likewise send you a curious insect, whose death toot 
place under singular circumstances. I found it in a cellar, 
in a cold damp situation ; and, òn placing it in the window, 
the sun's rays falling powerfuUy upon it, the insect ap- 
peared to be strongly convulsed, and instantly expired. 
With this are likewise two curculios, found on the cherry- 
tree, they are embellished with much delicate work on their 
exterior; also a small insect, necedalis ccerulea, the colour 
of this insect is very fine, it is also remarkable in having 
extraordinary thick hinder legs compared with its size. 
Also several specimens of the genus hemerobius ; the wings 
òf these are fine transparent objects for the micfoscope, 
parlicularly the species h, variegatus, and may also bei 
viewed as opaque objects, in which situation they will ex- 
hibit a variety of most splendid colours. Their eyes and 
antennse, also are interesting objects. Several specimens 
of the genus donacia accompanying these, which you will 
find highly interesting objects, in the characters with which 
the head, thorax, and wing-cases are adorned ; as also in 
the rich colours on every part of the insects. I likewise 
íend you a specimen of the wild bee, singularly fortified 
about the head, in having a couple of strong horns on it, 
situated under its antennse. Another specimen of a wild 
bee is also sent, anthrophora retusa ; the middle legS'of 
this insect are covered down to the feet with very long 
hairs; the proboscis is extended from its head, but not se- 
parated ; but, on a piece of card, I have placed another 
head, with ali the parts belonging to the mouth displayed 
and named ; which you will find interesting in the exa- 
mination of them. Also another wild bee, eucera longi- 
cornis, the long horned bee, Mr. Kirby, in speaking of 

o 2 
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this bee, says, ^' A singular circumstance distinguishes the 
antennsBy which, to the best of my knowledgei has never 
Jbefore been noticed ; and which may possibly lead to the 
discovery of the use of these organs* Placed under a 
powerful magnifier, the last ten joints appear to be com- 
posed of ínnumerable hexagons, similar to those of which 
the eyes of these insects consist. If we reason from ana- 
logy, this remarkable circumstance will lead us to conjec- 
ture that the sense of which this part, so essential to insects, 
is the organ, may^bear some relation to that conveyed by 
the eyes. As they are furnished with no instrument for 
receiving and communicating the impressions of souiid, 
«imilar to the ear, that deficiency may be supplied by ex- 
traordinary means of vision; That the stemmata are of this 
description seems very probable ; and the antennae may, in 
some degree, answer a similar purpose : the circumstance 
just mentioned furnishes a strong presumption that they do 
this, at least in the case of these males ; else why do they 
exhibit that peculiar structure which distinguishes the real 
eyes V With this bee 1 send one of the homs, placed on 
a slip of card, in order that you may examine the characters 
on it, as described by Mr. Kirby. With these I likewise 
send two ílies of the genus Musca, covered with hairs of a 
feathery appearance; also a cluster of eggs, laid by the 
large blow fly. Some exceedingly minute cynips, whose an- 
tennsB highly deserve examination, they being extremely 
delicate, and of a beautiful form* With these I send you a 
variety of the genus porfwra, these I found on various plants 
in the hedges, and they are very difFerent from those found 
in ceUars, which have furnished us with such exquisite test 
objects for our microscopes. These I now send are covered 
over with lopg hairs, and do not appear to be furnished 
with ficales, nevertheless, they are very curious objects 
when viewed under the opaque speculum* 

On the willow leaves you have, no doubt, often observed 
numerous tubercles or swellin^s, each of which is occasioned 
by a small fly pierçing the . leaf, and depositing an egg 
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within it. The sap flowing up to that part, is stopped by 
the puncture made in the leaf, and occasions those swel* 
lings, which form a case and food for the young gnai when ^ 
excluded from the egg. After the Caterpillar has fed its 
accustomed time, it undergoes its changes into the crysalis 
State, and perfect insect, within the tubercle, and eventually 
makes it way out. In order to ascertain this fact, I cut 
one of the tubercles open, and found a Caterpillar within it, 
which I enclosed in a pill box, and in the month of October 
a perfect fly was produced. I have sent you the fly, and 
also the tubercle cut open, and in which you will perceive 
the exterior or cast-skin the Caterpillar threw oíF, previous 
to its change into the perfect insect. 

Varies flies as well as many other insects depesit their 
eggs in almost ali the food we take into our stomaehs> 
among other articles subject to their depredations, I found 
in a pot of preserves a number of larva, these I kept, and 
occasionally examining them, found they underweni their 
changes into the pupa, and afterwards into the íly, state> 
I have sent them to you in their various states of larva, 
pupa, and imago. The colours of the wings are very beautiful. 

In the autumn of 1823, 1 made a cask of grape-wine,and 
put a piece of brown paper over the bung-hole, on which 
paper I also placed a piece of slate, to prevent wasps, flies, 
and other insects from getting into the wine, and on 
my examining the wine in the following March, I observed 
under the slate, and on the upper side of the brown paper, 
several larvse, resembling those of the flesh fly,but not half 
their size ; they were feeding very greedily on the liquid 
produced from the wine, and which had soaked through 
the paper* At that time I suppose they would eventually 
ehange into small flies, like those I had frequently fennd 
in vinegar, as mentioned by me in a former letter, and to 
prove which, I put several of the larvsB inta a phial, with 
some of the paper saturated with wine for them to feed on, 
and also covered the mouth of the phial over with paper, 
which I perforated with a pin^ in order to admit air ; but 
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instead of flies coming forth, as I fully expected, the larv® 
became pupa^ an4 changed into a small species of beetle, 
pf the genus çryptophaguSf in the month of June. I send 
you a few of the dried larvae, the crysalis cases, and severa! 
.of the períect insects. You will find the antennse, the eyes, 
and various parts of these insects, very eurious objects 
under the micrQsçope. 

I send you a singular species of spider; at the timç I 
çaught it, its colour was perfectly white ; though it has 
pow changed colour a little. The eyes are eight in number, 
but are diíferently situated in t^e head tg those of most 
other spiders. With this you will also receive a foreign 
species of spider, which is covered with fine metallic scales, 
and what in fact is the case with most of our Britísh 
hunting spiders, indeed the vast profusion of scales with 
which many of these species are covered, makes them very 
^nter^ting object^ when viewed under the opaque speculum. 
I also send a few specimens of cerambyx, the caprícom 
beçtles. This is a very beautiful and finely variegated 
family of insects, consisting of upwards of five hundred 
çpecies, some are of a most gigantic size, measuring near 
çeven inches in length; the devastation they make in 
timber, while in the larva state, is astonishing ! The larva 
pf cerambyy: demicornis is a native of many parts of America 
and the West Indian Islands, where it is in great request, 
like that of the palm curculio, as an article of food, being 
ponsidered by the transatlantic epicures as one of the 
greatest delicacies in the western world. We are informed 
by authors of the highest respectability, that some people 
pf fortune in the West Indies keep Negrões for the sole 
purpose of going into the woods in quest of these admired 
larvas ; and who scoop them out of the trees in which they 
reside. Their general length is about three inches and a 
balf ; and their thickness that of the little fínger. They 
are commonly called by the name ofmacaccos or macokkos. 
The mode of dressing them, is first to open and wash them, 
ftnd tben carefully broil them over a charcoal fire. 



Oh tht Microscope, 199 

The círcumstance of the larvas of cerafnbyx violacus 

attacking only such timber as has not beeh stripped of its 

bark, ought to be atteoded to by ali peráona who have any 

concem in this article ; for the bark is a temptation not 

only to this, but to various other insects ; and much of the 

injury done to timber might be prevented, if the trees were 

ali barked as soon as tbey were felled. The female is fur- 

nished with a retractile tube. This she inseris between the 

bark and the wood, to the depth of about a quarta q£ an 

inch, and there deposits a singie egg. I have disrplayed 

between two slips of glass an ovipositor froin a very small 

species of this genus, in wbich you will observe numeroui 

muscular fibres, with characters highly interesting. I like- 

wise send you an insect of another genus^ callidium baju- 

lunhy whose larva is very destmctive to deal palings^ oa, 

which it feeds. The genus crysomela affords abundance 

of very splendid insects for the microscope. I send you 

c. viiellina, a sniall but splendid species ; togethei with 

various others, which you will find very beautifuL 

I aiso send you a few beetles which I found in a small 
pool of water on Epping Forest, hj/drochus elongatus, and 
belopkorus dorsalis ; the characters and colour on the head 
and wing-cases of these, are very fine when viewed under 
the speculum» 

I likewise send you a small Insect, the neerobia rufkolliSf, 
highly interesting to entomologists, on account of a similar 
species, which was, in a great measure, connected with the» 
means of preserving the hie of a worthy and most useful 
man^ Latrídle, the celebrated entomol(^ist, was, during 
the Freneh revolution, arrested and thrown mto prisoUj^ 
and, like many others, he was condemned to death. Mid- 
night was the time appointed for his execution. The officer 
arrived at his dungeon unperceived by Latríelle, and ibund 
kim busily engaged in examining a species of this insect, 
and uttering pious ejaculations to the Almighty ; throwing 
himself under the protection of that Being who, mani£esting, 
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80 much wisdom in forming and providing for the wanis of 
80 minute an insect, would not overlook the situation in 
which he was at tbat time placed ! The oíEcer had studied 
entomology, and had experienced much gratification in 
that dehghtfui part of natural history. He had aiso heard 
a very favourable account of Latreille, and now became 
warmly interested in bis bebalf. He entered into conversa- 
tion with him, and determined on saving bis Ufe if possible. 
He was enabled to do so, in consequence of a person having 
died in the prison whose figure resembled his. He liberated 
and secreted him until the storm was blown over ; substi- 
tuting the dead body in the room of Latrielle*s ! 

I also send you an object, the poison from which occa- 
sioned the death of a coUector of insects. Mn Sharpe, 
who, while collecting insects in Combe Wood, met with a 
viper ; he had often been in the habit of catching and 
selling them, and therefore made no hesitation in laying 
hold of this. But, in consequence of his taking up some 
dried leaves with the viper, his grasp was not sufficiently 
tight, and the animal bit him twice. Sharpe^ not thinking 
it of any consequence at the time, continued collecting, 
until he became so ill as to be incapable of joining his com- 
panions; who, some time afterwards, found him on the 
ground, in great agonies, and very much swoUen. The 
poison had done its work ! He was conveyed home, and 
in a few days died, The object is the fang from the jaw 
of this identical viper, and in which you will perceive the 
aperture through which the poison was ejected. 
' There are some^ curious remarks made by the Rev. W. 
Derham, on the poison of vipers, in the second volume of 
bis Physico-Theology, page 339, 

You wiU^ find the wood louse, oniscus sellus, a very in- 
teresting object to examine its various parts, and particu- 
larly its brilliant and numerous eyes, which appear like 
clusters of diamonds, neatlyset. I have sent you two spe- 
cimens, placed in different positions, in order to exhibit the 
various characters. Swammferdam relates a ludicrous mis^ 
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take of a servant maid, who, finding in the garden a great 
many of these insects in a globular forro^ imagined she 
had discovered some handsome materiais for a necklace, 
and betõok herself to stringing them with great care; but, 
on suddenly perceiving them unfold themselves, she was 
seized with a panic^ and ran shríeking into the house ! 
Though considered but of shght importance in the present 
practice of physic, yet these animais once maintained a 
very respectable station in the matéria medica, under the 
title of millepedes ; they being regarded as being aperient, 
resolveu t, &c. They were ordered in cases of jaundice^ 
asthma, and many other disorders; and were either taken 
living, being swallowed like pills, in their contracted state, 
or variously enveloped in syrups and marmalades ; but were 
more generally reduced to a powder^ and thus mixed with 
other ingredients. 

I likewise sead you a piece of card, on which I have 
placed some minute muscles, that I met with in a pond, 
swimming about with great velocity. These are not larger 
than the head of the smallest pin ! I have placed them in 
difierent positions, in order to procure a view of the various 
parts of the shell ; some of the shells I have set open, 
within which the íish may be seen ; on one of these I ob* 
served the exterior of the shell to be covered over with the 
habitations of minute aquatic animais ; the form of these 
habitations are very singular^ regular^ and curiously marked. 
Although this muscle appears to our eyes so minute, yet 
how large it must have appeared to those animais that had 
constructed such numerous habitations on its surface ! 

I have before observed, that the various species of cimices 
ofPer an almost unbounded field for the collection of splen- 
did objects for the microscope. I now send you a few, 
among which you will íind one very rich in colour ; another 
minute one, beautifuUy marked on the antennae, head, and 
thorax ; this is a very scarce insect, and, accoDrding to the 
modem system, constitutes a new genus, berytus clavipe$. 
Âlso some which I found running very nimbly on the 9ur* 
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face of the water, cimex paludum. Tbese are covered with 
fine down, resembling a coat of velvet. The back appears 
boUowed out, giving that part the appearance of a boat. 
Tfaese insectSy l find on dissection, are fumished with a 
proboscis, within the sheath of which are contained several 
instrumenls, adapted for the purpose of extracting the 
juices from plants^ &c. 

I also send you a curioua species of ptinus, p. sulcatus^ 
the antennqa of which are beautiful, and covered with mi- 
nute scales^ as are also the lega ; the larr® of this insect 
make sad depredations in hbraries, by perforating those 
round holes which are so frequently observed passing 
through ali the leaves of a book ! I have before observed» 
that several volumes, which had lain some time on a sbelf 
undisturbed, had been so regularly perforated by a single 
larva of this species of insect, that a string might have been 
passed throu^ the hole in each, and ali the books suspend-^ 
çd by it ! The genus attellabus you will find a fair object 
for the microscope, in the markings of the proboscis and. 
wing-cases ; as such I send you a specimen. 

I also send you a very singular fly, bombyUus major j or 
sword bee-fly ; so termed in consequence of its having a 
very long straight proboscis, within which are enclosed 
four instruments, for opening, piercing, and sueking the 
nectarious juices of flowers; and when in the act of doing 
this, they do not settle^ but keep constantly buzzing upoa 
the wing. I have dissected the proboscis, and have placed 
the trunk, with the four instrumenta displayed, betweea 
slips of glass; as also its numerous eyes, which are of 
various shapes and sizes. These dissections you will find 
exceedingly fine objects for the microscope. 

I likewise send you a species of the leaf-cutting bee,. 
apis centuncularis, with a dissection of its head, sting, &c. 
And as the habits of these insects, in the construction of 
their nests, are somewhat singular, so I furnish you with a 
brief statement of them. These insects form cylindrícal 
neste^ of the leaves of the rose and other tree3, which are 
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somÊtimeskof the length of six inches^ and generally con- 
^t of 8Íx or seven cells, each shaped like a thitnble. They 
are formed with the convex end of one fítting into the opeii 
end of another. The portions of leaf, of which they are 
made^ are not glued together ; nor are they any otherwíse 
fastened than in the*nicety of their adjustment to each 
other ; and yet they do not permit the Uquid .honey to drain 
through thern* The interior surface of each cell consists 
x>f three pieces of leaf, of equal size, narrow at one end, 
bnt gradually widening at the other, where the width equals 
half the length. One side of each of theee pieces is the 
serrated margin of the leaf from which it was cut* In 
forming the cell, the pieces of leaf are made to lap one 
over the other, the serrated side being always outermost, 
till a tube is thus formed, coated with three, four, or more 
layers. In coating these tubes, the provident little insect 
is careful to lay the middle of each piece of leaf over the 
margins of the others, so as by this means both to cover 
and strengthen the junctions. Át the closed or narrow end 
of the cell, the leaves ar^ bent down, so as to form a con- 
vex termination. When a cell is formed, the next care of 
the bee is to fiU it with honey and poUen, which being col- 
lected chieây from thistles, form a rose-<;oloured paste» 
With this it is íilled to within about half a line of the ori- 
fice ; and she then deposits in it an egg, and closeç it with 
three perfectly circular pieces of leaf, which coincide so 
exactly with the walls of the cylindrical cell, as to be re- 
tained in their situation without any glúten. After this 
covering is fitted in, there still remains a hoUow, which re- 
* çeives the convex end of the succeeding cell. In this 
manner the patient and indefatigable insect proceeds, until 
her whole cylinder of six or seven cells is completed. This 
is said to be generally formed under the surface of the 
ground, or in cavities of walls, and in decayed wood, in a 
fistular passage, which it entirely fills, except at the en- 
trance. If by any accident the labour of these insects is 
interrupted, or the ediiice is deranged, they cxhibit asto* 
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nishing perseverance in setting it again to rights. Their 
mode of cutting out pieces from the leaves for their work, 
deserves particular notice. When one of these bees selectg 
a rose-bush with this view> she flies round, or hovers over 
ity for some seconds, as if examiníng for the leaves best 
suited to her purpose. When she has chosen one, she 
alights upon it, sometimes on the upper, and sometimes 
on the under, surface ; or, not unfrequently, on its edge, so 
that the margin passes between her legs. Her first attack, 
which is generally made the moment she alights, is usually 
near the footstalk, with her head tumed towards the point. 
As soon as she begins to cut, she is entirely intent on her 
labour, nor does she cease till her work is completed ; this 
is done, with her strong jaws, with as much expedition as 
we could exert with a pair of scissars. As she proceeds, 
she keeps the margin of the detached part between her 
legs, in such a manner, that the section keeps giving way 
to her, and does not intemipt her progress. She makes 
her incision in a curve line, approaching the midríb of the 
leaf at íirst ; but when she has reached a certain point, she 
recedes from this towards the margin, still cutting in a 
curve. When she has nearly detached the portion she has 
been employed upon from the leaf, she balances her little 
wings for flight, lest its weight should carrry her to the 
ground ; and the very moment it parts, she flies o£P with it 
in triumph, held in a bent position between her legs, and 
perpendicular to her body. 

The larvae of the leaf-cutting bees do not differ in appear- 
ance from those of the hive-bees. When arrived at their 
fuU size, they spin a coccoon of silk, thick and solid, which 
they attach to the sides of their cell. Those produced first, 
are from the íirst laid eggs ; so that when ready to emerge 
into the air, in passing through the bottom of their cells 
they do not interrupt each other's progress. These larvse 
are exposed to the attacks of other insects, that make their 
way into the cells and deposit their eggs there. This mode 
of forming a nest is not coníined to the prcsent species, as 
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several others pursue similar operations^ adopting lhe leaves 
of other trees than the rose for this purpose^ as the horse- 
chesnut, the elm^ &c. One of the cells constructed in the 
above manner I now send for your inspection. 

In June^ 1826, in walking through a lane near Englefield 
Green, I discovered in a bank, the holes or.passages leading 
to the nests of several species of wild bees. Among them 
I obsenred many of the larger white and orange-tailed 
kind. This bank, for thirty or forty yards in length, was 
perforated in many places, at a distancè from each other, 
vvith holes sufficiently large for the entrance of those bees, 
many of which I saw go in and come out. One species of 
orange-tail I found dead on the bank ; it being a very íine 
specimen, I preserved it, and now send it to you. You 
will observe the sting protruding from its abdómen ; and if 
you examine the pair of darts under your microscope, you 
will find them interesting objects. 

With this I send you the dissected head of scarabceus 
pilularis, for your examination. I likewise send a female 
gpecimen of the genus sirex, the tailed wasp ; this species 
is s. dromedaríus, the larva of which is very destructive to 
timber, that being its principal food. You will observe, at 
the end of its abdómen, a serrated sting, and which the 
insect also uses as a saw, in perforating the trees, in order 
to deposit its eggs. When the young grubs or larvas are 
excluded from them, they commence their depredations on 
the wood« Âlthough this material is their principal food, 
yet they also frequently eat their way into the bowels of . 
other insects, their larvse living upon and consuming their 
vitais. But the perfect insect liyes on the juices from the 
neciaries of flowers. This insect deserves your close in- 
spection under your microscope, and particularly the jaws, 
wings, and the saw or sting, with the sheath divided into 
two parts, &c. One of these saws I have dissected, and 
placed between slips of glass. You will observe it is com* 
posed of three separate pieces, each piece being serrated, 
and also toothed ] the sheath is also between the same slip 
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of glasSy and appears to answer a twofold purpose^ viz. of 
containing the saws when in a state of reât, and aiso by 
forming a tube^ conveys the eggs fromits abdómen into the 
hole made by the insect with its saws. I have sent you 
the abdómen of this insect, \ehich you will perceive is fiUed 
with eggs ; aIso its wings, which are curiously ríbbed. I 
also send a species of byrrus, b, pilularius, this is a very 
singular insect, of a convex shape, and when disturbed it 
withdraws its head, contracts its limbs, and lies in an inert 
state, resembling a seed or a pill, whence its name pilula^ 
rius. I have partially opened this insect, in order to show 
you in what manner it folds up its head, legs, and particu- 
larly the last joint of the leg, it lying under the second 
joint. The characters about the head, thorax, and antennae 
are well adapted for viewing under the microscope. As are 
also the curious ílat shaped heads of two species of hyme" 
nopterus insects, I took near Windsor, in June, betkylu» 
punctata, and which I also send you for that purpose. 

With the foregoing I likewise send you a species of 
aquatic hunting spider, which I observed seeking for its 
prey in a very singular manner ; and as I had never before 
witnessed any circumstance of the kind, I was highly inter- 
ested in watching the motions of this little hunter, in 
catching its prey. I was walking on the bank of the New 
River, when my attention was directed to the surface of the 
water, on which I saw several gnats undergoing their trans- 
formation from the pupa state into that of the perfect in- 
sects. While I was viewing this interesting soene, and 
considering how liable they were to the attacks of their 
enemies, the físh, my attention was suddenly taken off from 
them, to a species of hunting-spider, which sprung firom 
the bank to the surface of the water; and, with rapid 
bounds, proceeded to the nearest gnat, which had just 
quitted its pupa case, and was resting itself, in order to re- 
cover from the fatigue of the exertions it had undergcme, 
in eíFecting its great change. The spider immediately 
seis&ed it in its fangs, and was bringing it to shore, when I 
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secured both the captor and the captive ! The gnat I lost^ 
but the spider I have placed on a pin, with its fangs set 
open, and which yoa will find in the box containing the 
other objects. 

In your present volume, page 101, you make mention of 
the devastations committed on various specíes of property 
by the white ants and other insects. I herewith send you 
a Bible, which has been the object of attack by the former 
insects ; together with the íollowíng statement of facts con^ 
ceming it, from a friend. He informed me, that two thou- 
sand copies of this Bible had been sent from this country 
to the Missionaries in índia ; and that when the vessel was 
unladen, it was discovered that the white ants had actually 
destroyed eighteen hundred copies ; and the remaining two 
hundred were in such a state as to be rendered useless ! 
The copy which I now send is the only one out of the two 
hundred that is legible in every part; yet in this you will 
observe how far these insects have eaten into the margins 
of the leaves, and also into the cover. 

In thus furnishing your readers and yourself with nu- 
merous lists of objects for the employment of your micro- 
scopes, I tnist that they and you will be enabled in future 
to foUow up the subject, which is certainly inexhaustible. 
This unrivalled instrument, the microscope, will teach them 
and you that even a single gprain of sand may harbour 
within it the tribes and the families of a busy population ! 
Witness the numerous cells contained in the grains of sea 
sand, many of which I have before shown you, composing 
the habitations of minute polypes* It will teach you, that 
in the leafes of every forest, in the flowers of every garden, 
and in the water of every pool, there are worlds teeming 
with life, and as numberless as the glories of the fírmament ; 
ta prove which, you have only to observe the numerous 
aphides on the leaves of trees and plants ; the incredible 
numbers of various species of minute insects, fouud within 
pinks and other âowers, in the summer months ; and the 
countless myríads of animalculse in the green scum cover- 
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ing ponds, or even in a minute drop of water^ in which hay 
or pepper has been infused ! Nature shows her wonders ia 
the minutest as well as in the largest objects. Whether we 
consider the structure of the mite^ or that of the toweríng 
elephant, \ee shall find her ahke excellent ; she has formed 
them both \eith the same degree of propriety of construction, 
It is our senses which are not sufficiently acute to perceive 
the organizatioQ of very small bodies, which of^en escape 
our observation^ unless we have recourse to foreign assist- 
ance. Were we not assured of it by daily experience, could 
we imagine that there are animais^ which^ being a miUion 
times smaller than a grain of sand^ have yet organs of nu- 
trítion, motion, and generation. There are shell-fish so 
minute^ that even when seen through a microscope^ they 
scarcely appear so large as a grain of barley. Nature is as 
regular and as exact in diminutive objects^ as in those im- 
mense bodies, the circumference of which we are obHged 
to calculate by millions of miles. The Creator extends the 
same benefícent care to the mite that crawis in the dust, 
as to the whale which âoats upon the waves. The more 
we contemplate the works of God, the more will the proofs 
of his power be multiplied. We are confounded by the 
two extremes of Nature, the great and the small ; and we 
scarcely know whether to admire the Creator most in the 
immense spheres which roll their orbs in the heavens, or in 
ihose minute productions which are almost imperceptible 
to our eyesy assisted by the most powerful microscopes ! 
The invention of this instrument has increased our know- 
ledge of the variety of organized beings in a most amazing 
degree ; it extends the boundaries of the organs of vision, 
enables us to examine the structure of plants and animais, 
presents to the eye myriads of beings, of whose existence 
we had before formed no idea ; opens to the curious an 
inexhaustless source of information and pleasure ; and fur- 
nishes^ the philosopher with an uniimited fíeld of investiga- 
tion. It leads, to use the words of an ingenious wríter, to 
the discovery of a thou&and wonders of His hand^ who 
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created ourselves^ as well as the objects óf òur adipiration ; 
it improves tfae faculties, exalts the comprehension, and 
multiplies the inlets to happiness ; it is a new sou,rce of 
praise to Him, to whom ali we pay is nothing of what we 
ovfe ; and while it pleases the imap^ination with the un- 
bounded treasnres it offers to the view^ it tends to make 
our whole life one coníinued act of admiration ! Let us 
therefore make the contemplation of the works of God our 
most agreeable employmei^t. The trouble that we take iu 
studying them^ will be amply compensated by the puré 
and innocent pleasures that they will procure us. Every 
thing in nature is connected together. No creature is use- 
less, or placed without design ; although the use of many 
animais is unknown to us. Thus^ seeing the apparent de* 
struction and disorders in Nature, it ought to make us look 
up to a God who has created nothing in vain ; who pre- 
serves nothing without a reason, and who, if he permits 
any thing to be destroyed, it is not without a wise design. 
If we are thoroughly convinced of these truths, ali the 
works of God will lead us to glorify and bless Him» 

^' Nature with open volume stands 

To spread her Maker^s praise abroad ; 
And ev^ry labour of His hands 

Shows Bomething worthy of a God." 

I remain, dear sir, 

Your obliged friend, 

ToT. GiLL, Esq. ThOMAS CaRPENTER. 

Remarks and Additions. By the Editor. 

In plate IV. fig. I is a very singularly shaped scale, 
taken from a dolphin. 

Fig. 2, part of the membranous envelope, contained in 
the body of a fresh-water muscle, together with the minute 
shells of seVèral young muscles attached to it, and as they 
appeared when highly magniíied under the power of Mr.T. 
Carpenter*s microscope for opaque objects. 

VOL. VI. F 
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Fig. 3^ Beveral of the irregular hexagonal cells^ with cir-. 
Ciliar gpots in the roiddle of each^ which surround the black 
antennsB of a bee, eucera longicomis, viewed on a highly 
magnified scale. 

Fig. 4, the head, ánd singularly curious antennse, of a 
species of cynips^ highly magnified. 

Fig. 5, one of the poison fangs of a viper, which caused 
the death of Mr. Sharpe, the naturalista as described by 
Mr. Thomas Carpenter. The aperture near its end, through 
which the poison was ejected^ is very clearly shown in this 
magnified view of it. 

Fig. 6, part of the antenna of the ptinus sulcatus, a 
single tuft of which is shown on a still more enlarged scale^ 
rn fig. 7, and in which the hairs and scales which cover it 
áre clearly seen. 

Fig. 8, one of the antenna of the ben/tus clavipes, highly 
magnified. 

Fig. 9, the rostrum and four instruments of bombj/íius 
major, shown on a greatly magnified scale. 

Fig. 10, the saw of sirex dromedarius, shown as united ; 
and in fig. 11, as divided into tfaree separate parts, upon a 
highly magnified scale. 

The Bible mentioned by Mr. T. Carpenter as being one 
of the two hundred which escaped entire destruction by 
the white ants, out of two thousand sent out to índia by 
the Missionary Society, exhibited a curious instance of the 
mischief occasioned by those insects. The margins of the 
leaves had been perforated close to the letters, and entirdy 
converted into a white powder, where the insects had at- 
tacked them. 

(Tobe coritinued ) 
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XLIX. — On diminishing Human Labour in the CuU 
tivation of Cotton, Sugar, í^c. By Josias Booker^ 

The large^gold medal^ being the premium offered for the 
most successful attempt to apply machinery worked by 
cattle, in aid of the labour of Slaves, in our American co- 
Ipnies, has been awarded to the above gentleman. The 
object of the Society, in offering this premium, was to 
induce tbe planters to make trial of agrícultural and other 
simple machinesy adapted to their circumstances ; and thus 
to convince themselves experímentally, that, of ali the 
modes of performing common agricultura operations, and 
bringing the rough produce into a marketable state, the 
labour of slaves is by far the most expensive and unprofit* 
able : a farther object was to mitigate the situation of the 
slave, by transferring the severest labour to cattle and 
machinery. 

Mr. Booker's commnnication, in claim of the premium^ 
is a simple and very interesting detail of the gradual 
adoption by him of cattle labour, and simple machinery» 
in aid of Negrões, in cultivating a cotton plantation at 
Demorara, and preparing tbe produce for exportation. On 
many kinds of work, the saving of expense amounted to no 
less than fífty per cent. ; and as this took place chiéây in 
the most laborious departments, namely, by the substitution 
of the plough for the hoe ; and in working by cattle, the 
machine for ginning the cotton; the situation of the Negrões 
was proportionally amended, not only by diminishing the 
Bum total of labour to be performed, but by making that 
diminution to fali chieíly upon the oppressive forms of it. 
What is better still, Mr. Booker's wise humanity was not 
confíned within the bounds of the estate committed to his 
management, but his neighbours had the discernment to 
see the advantage that he was deriving from it, and the 

From Vol. XLVII.^of the Transactions of the Society for the Encourage- 
ttent of Arte, Manu£aictareS| aad Comm«rce, Adelphi. 

p2 
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good sensCi in several instances, to follow his example« 
May thc good seed that has thus been sown, grow and 
prosper; and may the Society have the satisfaction of 
bestowing more medals for this objecta and of recording the 
names of those^ whose enlightened good sense has demon- 
Btratedy that th« ínterest of the master is inseparably 
conneoted with the content and ease of his bondsmen ! 

Peplar Grove, near Liverpool^ 
SIR, Navember20, 1828. 

r HAVE the honour of transmitting to you a detailed account 
of the methods adopted on Plantation, Broom Hall, for the 
purpose of diminishing human labour in the cultivation of 
cotton, by the substitution of agricultural machinery, and 
the use of cattle. 

My brother, Septimus Booker, who is the bearer of this, 
will leave with you a plan of the estates, which will show 
fhe relative position of the places better than I can explain 
them. The cultivation on Broom Hall, Fairfíeld, Land of 
Promise, and Palmyra, is conducted by the people on 
Broom Hall ; T have therefore incladed the whole under 
that name in the detail. 

Should I have failed in making myself fully understood, 
I shall have great pleasure in giving any further explana- 
tions you may wish for. 

I am, Sir, &c. &c. 

A. AiKiN, Eig. Sêct^cS^c. JoSlAS BoOKER. 

Tbis part of the colony of Demerara was originally laid 
out in lòts of 400 yards broad, commencing at the sea- 
teach, and running in a straight line nearly from north 
to south. Some of the plantations consist of one lot, and 
others of two lots and upwards. 

The depths usually granted for cultivation being 1500 
Tods, or 6,000 yards ; the land best adapted for cotton is 
most commonly within the first depth of 3,000 yards. The 
whole coast of Dutch Quiana, of which Demerara is but a 
portion, is a regular flat ; and the first operation of the 
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planter, on getting possessíon of a new lot, is to enclose it 
by a trench, of from eight to twelve feet wide, and four feet 
deep ; the earth thrown up forms a regular bank round the 
plantatíoDy for the purpose of excluding the Savannah 
water on the one hand, and the overâowing of the spring- 
tides on the other. 

Up the middle of each lot, and about thirty feet apart, 
are two trenches, of similar dimensions to the one before 
named, the earth from both being thrown up togetheF, 
fonns what is usually called the middle dam^ which is used 
as the principal road to yisit the different parts of the 
esta te. 

The before-mentioned trenches divide each lot into two 
equal parts of 200 yards broad, so that each part, or di* 
yision, is enclosed by a trench of from eight to twelve feet 
wide, or wider sometimes, when the depth of the plantation 
is greater ; of course, the more land you have to drain, the 
wider the trenches will be required to be, to let off as much 
water as possible, doring the ebb tide. 

On each division of 200 yards, between the trenches, 
are transverso open drains, of about two feet wide, and 
one and a half feet deep ; these drains are apart from each 
other, from twenty to forty feet, according to the nature of 

the soil. 

Asefficient drainage is an object of the first consider- 
ation, the judicious planter takes care to have his sluices 
of sufficient dimenúons, to drain the land ia time, to pre* 
vent injury to the cultivation. 

The nature of the land in this distríct, to which I shall 
confine my observations, is stiff, adhesive clay ; and, from 
Ireqnent hand-hoeings for a period of thirty years, it has 
become incrusted, and impervious to the rains, — the water 
lodging, where the beds, or spaces between the transverso 
drains, are not sloped off from the middle. 

The cotton trees are in size and shape nearly similar to a 
loxuriant currant-bush, and thrive best on porous land, 
kept free from wceds, 8cc«, and with a trimming or pruniiig 
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once a year. The trees are raised from the seed^ and are 
in fuU bearíng from the second to the fourtb year ; they 
contiDue bearing to the seveath year and upwards^ upon a 
favourable soiL I have aiways found it moat proíitable to 
renew the cultÍTation every fifth year. It has been ob- 
served on cotton land generally, that the trees lose their 
size and vigour^ when the land has been some time in 
cultivation^ and more particularly in a elayey^ adhesive 
soil. 

I have heard some of the old planters remadk, that when 
this coast was first planted, the trees were se TÍgorous^ as 
to cover the ground at a distance from each other of ten 
feet. Weeding once a year was then quite suificient^ and 
in some cases^ once in two years ; the crops hardly ever 
failed of being most abundant ; but now, the common 
practice is to plant at three and fous feet apart, in çonse« 
quence of which the trees are stunted, and frequent handr 
hoeings, or weedings, are necessary, to prevent the coucb^ 
grass from smothering the trees. Now, I apprehend this 
falling off does not proceed so much from the exhaustion of 
the land (nothing being taken from it but the cotton)^ as 
from an increased compactness^ occasioned by repeated 
hoeings and tramplings; and the consequent difficulty 
which the roots have in penetrating the neighbouring 
earth in search of proper nutriment. Ânother disadvan* 
tage has arísen from the want of porousness in the land^ 
namely^ that the water lodges on the beds^ if great attention 
is not paid to their shape. If they happen to be too much 
rounded off, the best part of the soil is washed into the 
small drains, and carried away through the sluices, of 
course to the injury of the land. It is no unusual ocr 
currence, to lose one-fourth of your stand of trees^ in a 
beavy wet season^ from bad drainage ; together with small 
pools of standing water, on the inequalities of the beds. In 
this State of things, it seemed to me absolutely necessary^ 
that something should be done towards destroying the 
•our-grass; and giving to the land a perfect surface drain* 
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^e ; and, at the same time, to loosen the texture of the 
sóil ; ploughing, of course, appeared to be tbe only re- 
Hiedy; bat that had frequently been attempted, and as 
often failed ; and the idea had been given up, as a thing 
impracticable in a tropical climate. Âgain, it oould not 
be performed with horses, because of the open drains, into 
which they were Itable to slip, and get fast. 

Never baving seen oxen worked, I laboured under a dis- 
advantage ; however, seeing with what great fâcility Mr. 
Tongue formed a team of oxen, on a neighbouríng estate, in 
1820, I commenced the use of cattle. Our first work was 
hauling timber, and dragging punts, or boats, to the 
biiildings. We found great advantage in a draugbt-horse 
being put before them, until they got accustomed to the 
yoke. The cattle were yoked as in Devonshir e, myself and 
assistant constantly superíntending them, until a young 
Creole, named Douglas, was competent to take the entire 
management of the cattle and plough. I am indebted to 
Mr. Lucas for the gift of the first plough we uséd ; it was 
made near Lancaster, of the description commonly used ii^ 
that neighbourfaood : the ploughman was considerably eased 
by the use of the wheel. 

The field selected for our first operation, was one of about 
eight acres, in a low part of the estate, of an inferior soil, 
and notorious for a bad stand of cotton. Not having 
sufficient time to give it a regular deep ploughing, before 
the season for planting was too far advanced, we com* 
menced with making only one-bout ridges, or banks, 
parallel with the transverse drains, eight feet apart, the 
intervals remaining as before : both head-lands were simi* 
larly ridged across the beds, the furrows answering as 
small drains, through which the water was conveyed into 
the head-land furrows, and thence into the open drains. 
In a few days the land thus thrown up pulverizes, then 
the cotton-seed is planted on the tops of the ridges, six 
feet apart. The labour bestowed upon this field, and others 
similarly treated, will be shown in the comparative state* 
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ment of labour, at the end of tbese notes. To the practical 
planter, it is an object of the first consideration, to get bis 
cotton-trees to cover tbe ground, and keep down the 
tveeds, — a considerable saving is thereby effected in the 
labour of weeding. The trees in this field, at five or six 
feet distance, covered the ground better than those which, 
according to the usual mode, are set at three or four feet 
distance. One of the advantages attending this method is, 
that the young trees, being on the banfc, and a little 
elevated, and also partially cleared, thus get the start of 
the grass and weeds, and are raised with less labour than 
is commonly bestowed upon young cotton in the old system ; 
and, especially, as no trees are lost, from the water stand* 
ing in the hollow parts of the beds. The quantity of cotton 
picked from this field, was equal to that gathered from the 
best land on the property ; although the year was not 
what is usually called by the planters " a good cotton 
year." 

In the year 1822, I had given to me the materiais of an 
old mill, imported by the late Mr. Rutherford ; these we 
formed into a cattle-mill, for tuming ten of the gins in 
common use. Invalide, and children of from ten to fifteen 
years of age, after a little practice, would bring 751 bs. of 
clean ginned cotton per day ; which is one-third more than 
the general average of work done in that part of the country 
by the strongest men in the gangs, with hard labour ! I 
have a letter, dated 24th of September last, wherein my 
brother, who is my successor, states, that they received 
from one gin õOOlbs. of cotton per day. This gin I had 
made by Messrs. Fawcett and Co., of Liverpool, who have 
aíForded me a drawing of it to accompany this. 

In the year 1823, as we began to feel the advantages of 
our cattle and machinery, more breadth of land became 
necessary to employ our means to advantage ; accordingly, 
the abandoned planta,tion, Fairfíeld, was added to Broom 
Hall. This estate comprised a lot and a half, with a 
frontage of 600 yards i the cultivation had been neglected 
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for a length of time, and the whole estate allowed to ruii 
into high grass, or black sedge. By this time our people 
felt, and loudly expressed, the ease they derived from the 
use of the plough. 

We continued extending our cultivation on Fairfield, 
chiefly on the principie of the one-bout ridges, uptil our 
cotton-fieids were as extensivo as when the property had 
250 people upon it, without having given up more than 50 
acres of the old cotton ground on Broom Hall. 

As the advantages of lhe system were demonstrated, 
applications were made by persons, both in Berbice, and 
Demerara, to be allowed to send Negrões and cattle, for 
instruction and training, in ginning and ploughing. The 
estate was benefitted by their gratuitous services, for six, 
eight, and sometimes twelve months tógether ; and, as an 
encouragement to Douglas, and his assistants, the owners 
of the parties so instructed, paid twenty-two guilders * for 
each ploughman, and one guilder a-piece for the oxen fit 
for general work. 

No plantains can be raised where this estate is situated, 
for want of suitable soil ; and the supply of that article, as 
provision for the Broom Hall negrões, was derived from one 
of the new locations for provision ground, above ali the 
former settlements, in Mahaica Creek, obtained in the 
year 1819. The front of this lot was four miles from the 
buildings on Broom Hall. The plantains had been brought 
from it overland, oh the Negrões* heads, once a fortnight ; 
and, when the tide suited, in a punt, drawn by men, 
through a navigable canal. In the íirst instance it occu- 
pied the whole gang half a day ; and in the alternate week, 
three men for three successive days. The whole of this 
work was afterwards performed on Saturdays by a team of 
oxen and two boys ! I well recoUect the satisfaction ma- 
nifested among the people, when the punt brought one of 
the first loads of plantains, by the aid of cattle, through the 

♦ A guilder is one shilling and eiglit-pence, when the exchange is at twelve 
to the pouud, being the par. 
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canal ; it happened ai a time when tbe tides were low^ and 
consequently thexe was very little water in lhe canal ; and 
even in some places actually nothing but soft mud. The 
punt had a load of 300 bunches of plantains^ weighing 
from seven to nine tons. After the punt was once put in 
motion, it appeared to move with the same ease a? when 
afloat. I asked a Negro> named Cudjoe^ who was present 
on that occasíon, what he thought of it ? and if he had 
ever seen any thing like it before? His answer wa» 
(translaling Negro jargon into English), " No, master, 
never ; the longer I live, the more I see : these oxen are 
our Negrões now — they do the hardest work at this time, 
and if master were to give them a regular allowance of 
provision every day, they deserve it certainly ; aud had 
ali the raen on the plantation been put to drag the punt, 
they would not have moved it." 

The saving of manual labour by the use of the cattle, in 
Tarious. ways, is immense. We not only brought the 
plantain, but timber, posts, spars, gin-roUer wood, &c. 
from the Creek, and ali other materiais necessary for 
building, and repairing buildings. The cattle were 
also employed in carting shells to the public road, 
which had heretofore been brought by the Negrões on 
their heads. 

In the course of time, when our íields of cotton were ex- 
tended and well covered with what was considered a good 
stand of trees, we devoted a little more attention to a 
couple of fields, measuring about twenty acres, by putting 
them under a regular course of tillage. One clean plough- 
ing and harrowing in the dry season was sufficient to 
pulverize the ground and destroy the weeds. While I 
remained in the country, which was above twelve,jnonths 
afterwards, neither of those íields had been weeded, except 
just about the roots of the cotton-trees. We made use of a 
moulding-plough, with a very broad-winged sock, to loosen 
the earth and destroy the weeds in the intervals. A short 
time before I resigned the charge of the estate, we used for 
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the same purpose a caltivator^ set n^ith coulters^ andduck- 
footed lines. 

One of the íields above alluded to^ was nearly in the 
middle of Fairfield, on what we called " Congo groui[id." 
The land was completely covered by the trees at seven feet 
apart ; it yielded well^ and was less aífected than the other 
fields with drought The other ten-acre field had been 
salted, by the tides running in and out^ for upwards of four 
months, for the purpose of destroying what is usually called 
*' the devilVgrass ;" it was afterwards ploughed, bar- 
ro wed, and planted with cotton-trees at four feet apart ; 
the trees barely covered the ground at that distance, yet 
were very productive. The smallness of the trees I attribated 
to the land being so very salt. 

From my own observations^ I have no hesitatíon in 
saying, that the horse-hoeing husbandry can be employed 
with great advantage in cleaning cotton crops ; and had 
I reraained in the colony, I should have put the two estates 
in succession under tillage ; and, I may say, I regretted 
leaving the colony before I had set this branch of improve- 
ment fairly on foot. However, what has been done by our 
feeble attempts at lessening manual labour, is proved by 
the memorial and accompanying documents to Sir B. 
D'Urban, the Governor of Demerara. It is also pleasant 
to reflect, tljat it was not done by overworking the slaves ; 
as there was only one estate on which the increase of po- 
pulation was so great as that of Broom Hall, at the last 
registration. The estate, whose births over deaths equalled 
Broom Hall, has however a gang of about 330 Negrões, 
which is 148 more than that of Broom Hall. 

The people on this latter property are comfortably sup- 

plied with food and clothing by their respectable owners* ; 

and when the apportioned work of the day is over, itfré- 

quently occurs that the industrious have spare time to 

^ cultivate their piots of ground, the produce of which, if 

* Joha Boud, Esq. Laucaster, and Abraham Kawliuson, Esq. Fakenham, 
Norfolk. 
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not gíven to their stock of poultry and pigs, is disposed of 
for some article of luxury, either in food or clothing. As 
an encouragement, we prepared the land for them^ by 
ploughing and harrowing. 

I witnessed with pleasure the raanners and habits of the 
Negrões to improve with their property. I had more reason 
to complain ^ their want of thought and consideration 
than any deficiency of^ent. 

Before I left the colony, in May, 1827, my example had 
been foUowed by several other planters, both in Berbice 
and Demerara. There were then eight ginning-mills at 
work ; and several estates, both cotton and sugar, had 
entered into a system of tillage with great prospect of 
success. Five or six of the wood-cutters had introduced 
oxen into their establishraents for hauling timber, thereby 
effecting an immense saving of manual labour; besides 
this, there are many others employed in drawing carts and 
punts for transporting the produce of the estates to 
the places for shipping it, and in bringing home the 
supplies. 

The labour of the cattle, instead of being a cost to the 
estates, has been a source of revenue : the cattle being 
Tvorked while they are young, pay by their growth the 
interest of their purchase-money and grazing. They are 
not worth more than six joes* a-head when first brought 
to labour; and after two years' work, are readily sold at 
eight and Qine joes each. 

The cost of the ploughs, harrows, harness, &c. was moce 
than covered by the earnings of our ginning-mill, after our 
crop was ginned ofF. 

* A jo© íb twenty-two guilders» 
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Á Statement of Labour requiredfor Ten Acres qf Cotton, 

for two successive Years, 

OLD SYSTEM. 

Dayg. 

Weeding and levelling the beds, preparatory to planting 60 

Running the lines and placing tbç line-sticks • • • 4 

Planting the seed^ three and a half feet apart • » » 23 
Moulding^ singling the plants^ and supplying the va- 
cant places with seed, 180 rows, six to each person 

foraday 30 

Five weedings in two years, six persons to an acre . 300 

One pruning the second year 20 

437 

NEW SYSTEM. 

Running the Unes and placing the line-sticks ... 4 
PIoughing 103 banks, with six oxen, one man, and 

three boys, two and a half efFective men, six days . 15 

PIoughing head-lands 3 

Planting 103 banks : ... 13 

Weeding, moulding, and singling the plants ... 17 
Three times weeding during two years, five persons to 

an acre each time 150 

One pruning the second year 20 

Balance in favour of this method 215 

437 

The difference in labour in favour of the new system is 
215 days, which is annually a saving of ten and three 
quarter days for each acre in cultlvation. 
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A Statement oj the Labour expended on a Ten-Acre Field 
under tiilage, Jor one year only ; the second year it ú"^ 
supposed would be less. 

Days. 

One clean ploughing, with one man and three boys, 
which occupied them fifteen days^ the man and boys 
reckoned at two and a half eíFective days • • • 42 

Harrowing ditto ••..• 7 

Running the lines and planting seven feet apait . • 17 
Weeding, singling, and moulding the rows twice . . 34 
Once running the plough, with a broad-winged sock^ 
through the intervals between the cotton .... 10 
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Ginnirig Cotton. 

To gin a bale of cotton, SOOlbs. Dutch weight, with 
foot gins in this district, did not take less on an 
average than seven days, allowing for rests, the work 
being very hard 7 

Cleaning, six persons to a bale 6 

13 
According to the method now adopted, it requires one 
man and four boys to gin a bale and a half; there 
being little or no broken seed in it, three persons are 
suíEcíent to clean it, which will be for a bale and a 
half ginning and cleaning 6} 

Being a saving of eight and two-thirds of a day's labour 
upon each bale of cotton, and very easy work to the people 
employed* Four well-grown cattle are sufficient to work 
two gin-heads, which would gin from 900 to lOOOlbSi 
per day. 

JosiAS BOOKER. 
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George Town, Demerara, 
DEAR SIR, May 5, 1827. 

Hating been proprietor of the cotton estale, Prospect, 
in the neighbourhood of Broom Hall, for upwards of twenty 
years, I may be presumed to possess some experience in 
that branch of cultivation. 

I well know the soil in the vicinity of what is called Little 
Courabund, is, perhaps naturally, as unfertile as any on 
the coast of these colonies, and that it had for several years 
back been exhausted by long cultivation. 

I have therefore witnessed with much gratification the 
great increase in yonr crops, which may be attributed to 
your system of management. 

I am persuaded that its general adoption would produce 
the most beneficiai effects, especially by the great saving of 
labour to the working classes. 

Wishing you success, and a prosperous voyage, 

I am, Sir, &c. &c. 

JosiAS BooKER, Esq, Broom HalL J* D. GoDDARD. 



L. — 0« English Boné Glue*. 

Mr. Walter Macqheen, of 8, Marine-street, Brighton 
communicated to the Society of Arts a saniple of boné glue, 
prepared by him in the folio wing manner : 

The boné, previously deprived of its fat, is to be mace- 
rated in muríatic acid, diluted with twice its bulk of cold 
water. When the phosphate and carbonate of lime have 
been thus removed, a mass of glutinous fibre remains, which 
is to be repeatedly washed in warm water, till the whole of 
the acid is got rid of. It is then to be put into a covered 
digester, furnished with a valve, with a proper quantity of 
water, and is to be kept at a heat not exceeding two hun- 
dred degrees of Fahrenheit, without stirring, till the solu- 

• From Tol. XLVII, of the Transactions of the Society for the Encoura^e- 
ment of Artt, Manufacturesi and Commerce, Adelphi. 



224 On English Bone-Glue. 

tion is completed. The thick liquor is then to be poured 
into a box, and allowed to becotne cold, when it will be 
found to have acquired the consistence of a stiíF jelly, and 
Is to be cut into cakes, and dried in the usual manner. 
Five pounds of boné, and fíve pounds of muriatic acid, yield 
one pound of glue, of an orange-yellow colour, dry, hard» 
brittle, and of less specific gravity than glue from skin. 

Part of the specimen sent by Mr. Macqueen, was put 
into the hands of the carpenter usually employed by the 
Society ; and who reported^ that he took equal weights of 
bone-gloe, and the best London-made glue, and soaked 
them for a night in water ; they were then put into separate 
pots, were just covered with water, and were boiled. The 
bone-glue was quite thin, and did not require more water; 
the other glue boiled thick, and it was necessary to add 
more water, in order to bring it into a state fit for use. 
The solution of bone-^Iue was found to chill, u e. to become 
gelatinous much sooner than the other; and is, therefore, 
not applicable to cementing long joints, but it answers very 
well for small work. It is also well adopted for laying 
veneers, being stronger than common glue, making a closer 
joint, and not being liable to be aíTected by damp. 

The Committee of Chemistry directed the secretary, 
Arthur Aikin, Esq., to makesome comparativo experíments^ 
which was accordingly done, with the foUowing result : 

Two varieties of London glue were taken» 

No. 1. Common glue, of a yellowish-brown colour, 
somewhat ílexible, and with an odour like that of stale 
liquid glue. 

No. 2. Best London glue, of a darker colour than the 
preceding, hard, brittle, inodorous. 

No. 3. Mr. Macqueen'8 bone-glue. 

Two hundred grains of each were put into separate equal 
coíFee-cups, with two liquid ounces of river water, 

On the second day : 

No. 1. Has swelled the least, and has a putrid odour. 

No. 2. Has swelled the most, and is inodorous. 
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No. 3. Has swelled nearly as much as No. 2, and is 
also inodorous. 

On the third day : 

No. 1. Is less swelled than thc others^ much of the 
water remainiug unabsorbed, and ils odour is very putríd. 

No. 2. Has absorbed nearly the whole of the water, 
and is inodorous. 

No. 3. Is in the same state as No. 2. 

Each cup was put over the fire, in a vessel of cold water; 
and by the time that the water began to boil, each of the 
glues was perfectly dissolved. No. 2 made the thickest 
8olution. No. 1 was thinner. No. 3 was almost as thin 
as water. 

The water lost by evaporation, since the beginning of 
the experiínent, was, in No. 1, 125 grs. ; in No. 2, 124 
grs. ; in No. 3, 78 grs. The real proportions, therefore, of 
glue and water, in the respective solutions, were, 



No. 








Glue. 






Water. 


1 


• 


• 


• 


1 


• 


• 


. 8.35 


2 


. 


. 


• 


1 


• 


f 


. 8.36 


3 


• 


. 


• 


1 


• 


• 


. 8.82 



On cooling, ali the three solutions became gelatinous 
nearly at the same time. No. 1 was an imperfect tremu- 
lous jelly. No. 2 was less tremulous. No. 3, eonsiderably 
Btiífer than No. 2. 

The glues, thus prepared, were put into the hands of the 
same carpenter who made the former trials. 

At a subsequent meeting of the Committee, three pieces 
of mahogany were produced (each composed of two pieces), 
cemented by the three samples of glue. The carpenter 
reported, that ali the solutions were thinner than glue as 
usually prepared ; that No. 3 was by far the thinnest, and, 
if used quickly, before it had time to chill, a smaller quan- 
tity of it than of the others, was required ; and that it 
made a rather firmer joint. He also stated, that, in laying 
veneers, and in certain kinds of cabinet work, the boa . 
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glue may be used with great advantage ; because, from the 
extraordinary fluidity of its solution, a glue might be pre- 
pared, containing twice the proportion of solid gelatine that 
is contained in other liquid glues, and yet remain quite 
fluid enough for use. Such a glue would, in many cases, 
be of great advantage, where extraordinaiy strength is 
required. 

Of the three specimens of mahogany, 

No. 1 broke altogether in the joint ; and is, therefore, 
decidedly the weakest. 

Nos. 2 and 3 broke partly in the joint, but chiefly in tbe 
wood ; and there does not appear to be much difference 
between them. 



LI. — On the so termed French Class-Paper, By the 

Editor. 

We have received from France, of Iate years, thin trans- 
parent sheets of this substance, and which have been found 
by artists to be greatly preferable to any tracing-paper hi- 
therto employed by them. It is evidently a preparation of 
gelatine, most probably, bone-glue, and seeras to have been 
formed by pouring a solution of it upon plates of polished 
glass, and leaving it to become dry. We are not aware 
that it has hitherto been prepared in this country. 

Mr. W. Kelsall, the ingenious engraver, whose method 
of taking casts of medals in plaster of Paris we have given 
in page 108 of our present volume, has, we are informed, 
employed this glass-paper, in making tracings, in the fol- 
Jowing novel manner. He places it upon the original de- 
sign, which he wishes to copy, and to transfer, in a re- 
versed position, to the surface of the etching-ground, laid 
upon his copper or steel plates ; and, with a fine etching- 
needle, and light and even strokes, he draws the outUues 
of his subject upon the surface of the glass-paper. This 
done^ he rubs over it some patent calomel, which enters 
intp and fills up the lines so drawn ; the remainder being 
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careíiilly removed from the surface of the glass-paper. He 
then places the surface of the glass-paper thus treated ía 
contact with the etching-ground, and secures it from slip- 
ping ; and then, by dexterous light blows upon its opposite 
surface, he transfere the calomel from the slight incisions 
made in the glass-paper, to the etching-ground upon his 
plate. 



LIL — On Substiíutesfor the French Glass^Paper. By the 

Editor. 

Th IS material, altbough excellent for the purpose described 
in the former article, being, however, scarce and expensive, 
the Editor thinks it will be acceptable to artists, to be in- 
formed of other raeans of procuring similar, and even more 
important, results. 

Many years since, a person submitted to the Society of 

Arts, a method of drawing perspective representations of 

objects, and of transmitting them to the surface of paper. 

His method consisted in coating the surface of a piece of 

plate-glass with a solution of gum arabic, and letting it 

become dry, This glass he then mounted perpendicularly, 

by placing it in a groove made to receive it in a woodea 

basis, and which also carried a shding arm> which sup* 

ported a metal plate, having a small orifice in its centre, to 

serve as an eye-piece. The outhnes of any object were 

then to be traced upon the gummed surface of the upright 

glass, with a fine needle, fixed in a proper handle ; the eye 

of the artist being at the same time applied to the orifice ia 

the eye-piece ; and thus a perspective outhne of the object 

might be readily drawn in the thin coat of gum. The glass 

plate being removed from its stand, the lines traced ia 

the gummed surface were then to be fiUed with copper- 

plate printing ink, which was wiped oíf the surface as usual. 

A moistened paper being then laid upon the inked surface^ 

the outlines might be transferred therefrom to the paper; 

by bumishing the back of it w ith any proper and smooth 

q2 
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infitrument. The Editor put this method to lhe proof, and 
thus obtãined the outlines of the object he drew upon the 
gummed surface of the glass, transferred upon the paper. 
The success of the experiment was not, however, sufficient 
to merit the reward of the Society. 

Now, he would suggest, that a thin plate of glass, coated 
either with a solution of gum arabic, or with a mixture of 
gur» arabic and isinglass, or simply with one of isinglass, 
niight be substituted for the French glass-paper with every 
prospect of success ; and the outlines of any object traced 
upon it, might be fiiled with calomel, be reversed, and 
transferred to the surface of etching-ground, in the manner 
done by Mr. Kelsall, and as described in the preceding 
article ; and when done with, a fresh coat of gum, &c. 
would render the glass again fit for service. 

We also think that a thin plate of lantern-horn might be 
conveniently employed as a substitute for the French glass- 
paper, and at a much cheaper rate ; although it would not 
possess the great advantage of being capable of being used 
repeatedly, which the prepared glass plates do. 



LIIL — On French embossed and other works, in fiattened 

Slraw, 

In a late volume of the Dictionnaire Technologique, we 
find an interesting article on this subject. This manufac- 
ture, before the French revolutionary war, had been con- 
fined to religious establishments, and especially to those of 
the Carthusians ; and it is to an artist of this class, that 
the editors of this respectable work are indebted for the 
first publicatioh of the particulars of the several processes 
employed in it. 

On the choicê of the Straw, and its preparatio7i. 

. The straw of ali the cereal plants is not equally fit for 
these kínds of works ; we niust choose that which is the 
whitest and the thinnest, and whose tubes are the largest 
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and longest. The two-rowed barley, hordeum distich(m,L» 
possesses ali these desirable qualities. It dííTers trora the 
common or square-eared barley, in its head being flat, long, 
and having only two rows of grains ; its beards and stem& 
are rough to the touch, 

At the approach of the season for gathering it, and whea 
the heads are formed, they visit the fieids where it is grown, 
and select the finest straw, of a yellow colour ; they then 
cut it with scissars, near to the ground, deprive it of it* 
leaves, and examine whether or not it be spotted. The 
mists and the rain in the spring, produce black spots, 
which it is impossible to remove; and we must therefore 
give the preference to those parts of the country where the; 
straw has least suíFered from this defect. Before collecting 
it, an agreement is made with the proprietor of the field, 
for leave to cut it carefuUy, provided that the heads be 
çiven to him, and which must also be cut ofF with scissars. 

The stems are also separated into lengths with the scis- 
sars, by cutting them above and below the knots, which 
are rejected as useless, as are likewise the sheaths, and the 
small stems at top, which have too little width to be of any 
use. The most beautiful tubes are those which are the size 
of an ordinary writing quill, thin, and free from spots. 

When the straw has thus been deprived of its useless 
parts, the tubes are selected accordiag to their lengths, and 
placcd in boxes, divfded into compartments. 

On B/eaching the Straw. 

When the selection has been made, it is necessary to 
bleach the straw, and especially that which is intended to 
be dyed of delicate colours ; as we cannot be ígnorant, that, 
in any ordinary dyes, we cannot procure fine colours, unle.ss 
the matters intended to be dyed approach near to a perfect 
whiteness. And, although the straw is generally yellow,, 
yet it is not diíHcult to give it a fine white appearance. 
We employ the liquid chlorate of lime for this purpose, ia 
a similar manner to that used in the ordinary bleaching 
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processes ; but it is blanched much more easily than linen, 
and even than cotton. 

We need only take this trouble for the most delicate co- 
lours, sucb as a light rose colour, flesh colour, a tender lilac, 
a pale yellow, celestial blue, or azure, &c. For the less 
delicate colours, the bleaching of the straw by means of 
sulphur^ is sufficient. 

On bleaching the Straw with Sulphur, 

The vessel most commonly employed for this operation, 
is a hoòped cask, about three feet high, and open at both 
ends. About the middle of this vessel, a net, strained upon 
a hoop, is lodged, the hoop resting upon several nails, 
driven into the sides of the cask for that purpose. The 
straw, in handfuls, bound round with thread, is laid upon 
this net, and crossed with other similar bundles, till the 
vessel is fulL It is covered with a lid, similar to that of a 
snuíF-box, the inside of the rim of which has wooUen list 
nailed around it, in order to cause it to perfectly close the 
top of the vessel. The whole is also enclosed within a 
wooUen envelope. We must also not forget, either to nail 
or glue paper ali over the inside of the vessel, in order to 
dose ali the crevices, which might otherwise suffer the sul- 
phureous acid gas to escape through them, 

AH being thus disposed, we place underneath the vessel, 
a chafing-dish, full of burning charcgal, over which we 
have placed a sheet-iron pan, containing a layer of sulphur. 
The sulphur, on being heated, inflames ; and the sul- 
phureous acid gas disengaged, fills the inside of the vessel, 
and bleaches the straw. Three or four hours are sufficient 
for this operation. Care must be taken that the sulphur is 
thinly spread over the bottom of the iron pan, as, should it 
be laid in too great a quantity, it would unite, and form a 
flame, which might reach too high in the vessel, and tinge 
the straw with an unchangeable blackness. This operatioii 
should always be performed in the open air. 

When we no longer perceive the odour of the sulphureous 
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acid gas, we uncover the vessel, and remove the bleached 
straw, 

On the preparation oj the Straw befote dyeing it. 

There are certain colours which the straw will not well 
take^ uuless it has been previously opened, This operation 
used to be a tedioas one, but we have considerably short- 
ened it by an instrament of our invention. 

The straw must not be in a perfectly dry state, when we 
proceed to open it, as then, on seizing it at one end, it 
would break, and be unfit for use. We therefore let it lie 
ali night on the flagged pavement of a ground-floor ; this 
communicates a humidity to it, and damps it suíHciently to 
enable us to open it readily, and to dress and flatten it. 

Formerly, we used a taper wooden spindle, to open the 
straw with ; and, taking the tube of straw in the left hand, 
with the right hand we introduce the smaller end of the 
spindle into the bore of it, and, by inclining the spindle in 
a proper manner, we form a cleft, which we exténd the 
whole length of the tube, by quickly pushing the spindle 
along in the direction of the cleft. The straw is then 
spread open upon the spindle, by rubbing it with a boné or 
ivory polisher, formed in the shape of a folding-knife. 
The flattening of the straw is then completed by rubbing 
it forcibly with the polisher on its bright side, whilst it is 
laid upon a strong and smooth plank of apple tree. This 
operation, which is to be performed upon each tube of 
straw, we think is too tedious ; and we have, accordingly, 
substituted the following in place of it, 

We eniploy a pair of cyhndrical rollers, mounted in a 
frame, in a similar manner to those commonly used in the 
manufacture of straw-plait to flatten it; and, in front, we 
affix to the cheeks of the frame, by meanà of screws, a 
steel instrument, made in the form of a snipe's bill, which 
is pointed at the front end, and spreads or widens towards 
the rollers ; the underside of this instrument is made flat, 
and its upper side is angular, its sides being formed into 
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tbarp edges. This instrument serves both to open the 
straw, and to guide it beneath it between the rollers. This 
construction being understood^ the following is the manner 
of using the machine. We take the moistened straw in 
the left handy and cause the pointed end of the snipe'8 brll 
to enter the tube of it, and thrust it forwards ; the straw 
rends, and we continue to push it forwards, at the same 
time tuming the rollers, by the right hand, applied to the 
winch or handle of them, until we see that the straw is 
seized between the rollers. We then loose hold of the 
straw, and continue to turn the handle, until the straw has 
passed through the rollers, and falis completely opened 
and flattened, at the back of the rollers. We can thus 
prepare as many as ten thousand straws in a day ; whereas 
before we were only able to prepare about a hundred ! The 
straw thus prepared is now ready to be dyed. 

On theprocess of dyeing the Straw. 

Blue. — ^We take an ounce (thirty grammes) of fine Gua- 
timala Índigo, in powder, and place it, in a medicai phial, 
upon a sand-bath ; we then add to it. two ounces (sixty 
grammes) of the sulphuric acid of commerce. When the 
eíFervescence has ceased, we add fifteen grammes of puré 
potash* It is then left in digestion for twenty-four hours. 

This composition serves to dye blues of various shades. 
To use it, we put into a proper boiler, placed over a fire, 
the necessary quantity of water to completely cover the 
straw which we would dye. When the watçr boils, we 
then add the prepared sulphate of indigo, by the help pf a 
wooden spoon, fastened at the end of a staíF, and by small 
portions at a time, until we see that the bath has attained 
the shade we desire. We then remove the boiler from the 
fire, and throw the straw into it, but which, however, ha» 
not previously been opened or fiattened. We keep the 
straw imraersed, and when it has received the proper tint, 
we withdraw it, wash it in cold water, and leave it to dry. 

Sky-bluê or lííwre.— Prior to receiving this delicate co^ 
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lour, the straw must be opened or íiattened ; it must then 
be arranged in.layers^ in a square vessel of glazed earthen- • 
ware, the layers crossing each other, We then take a por- 
tion of the remaining part of the blue dye, put it into aa- • 
other vessel, and add warm water to it ; also stirring it to 
complete the mixlure, as well as also adding more water, ; 
nntil we have obtained the required shade ; when the bath 
is thus prepared, we pour it upon the straw, disposed as 
above mentioned, and with pieces of wood placed in the 
vessel, and bent in the form of a bow against its sides, we 
force the straw to continue immersed in the dye. When it : 
has received the proper tint, we wash it, and leave it to dry. 

Yellow. — This colour is prepared with curcuma, in pow- 
der, which we boil in water, until it has received the shade 
we desire ; we then throw into it the straw, in its entire 
state, not opened, and let it boil, until its tint is satisfac- 
tory, when we treat it as directed for the blues, 

We dye with the residue of this bath the pale yellow 
shades upon unopened straw. 

Green, — The straw dyed of these shades of yellow, when 
plunged into baths more or less blue, afFords greens of dif- 
ferent hues. 

Red. — We must use for this colour, and ali its shades, 
straw which has been opened and flattened in the manner 
above described, for receiving the sky-blue or azure dye ; 
and it must also be disposed in a similar manner, in glazed 
earthen vessels.. So likewise the finest straw, perfectly 
free from spots, must be chosen. The following is the 
composition of the bath. 

We must procure from the dry-salters the dyed wooUen 
threads, in skains, tinted with a red colour, approaching 
to scarlet ; and boil them for several minutes in water, 
which holds a little alum in solution ; the wool gives up 
nearly ali its colour to the water, aiid when it has attained 
the required shade, we pour it upon the straw, and suffer 
it to remain till cold. The dyed straw must then be washcd 
and dried. 
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In default of scarlet wool, we may dye a red with cochi- 
neal, in the manner practised for silk dyeing. 

Rose and jlesh colours. — These are dyed with the resi- 
duums of the red dyes, which are to be heated, and be 
poured boiling hot upon the straw, disposed in the same 
manner as for dyeing azure. 

Violet. — For this colour we employ the dyed sky-blue 
straw, and tint it in a rose bath^ according to the required 
shades. 

Lilac. — This s traw is first dyed azure, and then flesh- 
colour. 

We hkewise dye straw of difierent shades of red, with 
Brazil wood, and by means of orseilie, 

Browns, — The various shades of these colours in straw, 
are first dyed green, then yellow, then red, and, finally, in 
a bath of Campechy wood (log-wood). 

Black, — The straw is first to be treated with galls, then 
in a bath of pyrohgnate of iron, and, lastly, in one of Cam- 
pechy wood. 

Onpasting the Straws. 

The straw, whether of its natural colour, bleached, or 
siiJphured, is never employed until it has been previously 
formed into plates or sheets ; that is to say, that it must 
be polished anew, flattened, and pasted, the one straw by 
the side of the other, upon leaves of thin paper, in order to 
prevent them from beconaing too thick for use. 

Each plate or sheet generally consists of from fifteen to 
twenty straws, according to their width. They commence 
by sélecting them one by one, in order to regulate their 
tints ; as it is proper to mention, that ali the straws, al- 
though dyed in the same bath, will not equally present the 
same tint. 

After being thus selected, their edges are cut straight. 
In order to this, they are placed upon a stout plank of 
apple-tree, well planed, the straw being spread upon it, 
with its polished side downwards ; it is then nearly covered 
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with a thin blade of iron, the edges of which are perfectly 
&traighty in such a manner^ that a thia thread of straw may 
project beyond the edge of the rule or blade ; this thin 
thread is then to be cut ofF, by means of a very sharp 
knife, passed along it, cJose to the edge of the rule ; the 
knife resembling in form an erasing knife, ôr a lanceL 

After having thus regulated each straw, on both its sides, 
and having prepared a.sufBcient number of ali colours, they. 
are to be cemented upon paper, by means of flour paste. 
We must have at hand a good screw-press, formed wholly 
of iron, of an improved construction, and of which we shall 
presently give a description. Upon the flat table of the 
press, on which the screw is destined to act, we place se- 
veral small and thin planks of walnut, and between every 
two planks, three or four leaves of paper. It is between 
these planks, and in the midst of the paper, that we place 
the leaves of pasted straw. 

This press is, as before said, constructed entirely of iron. 
Its top and sides are formed of a flat bar of iron, with 
spreading shoulders, and tenons below, the tenons passing 
through holes made to receive them, in the bed or table of 
the press ; and holes are made through the lower ends of 
the tenons, to receive wedges, by means of which, the sides 
and top of the press-frame are securely bonnd to the table 
of it. The sides and top are formed, as before mentioned, 
of a single bar of iron ; the top being flat, and having a 
circular hole in its centre, to receive the upper end of the 
stem of the screw of the press, and to steady and guide it ; 
this smaller part, or elongation of the screw, being made 
cylindrical for that purpese. The sides of the press-frame 
are formed by the iron bar being bent at a right angle on 
each side, and prolonged until they reach the table of the 
press, and are secured by the wedges underneath it, as be- 
fore mentioned. A cross-bar is passed through holes, 
formed in the sides of the press to receive the ends of it, 
at about one-third part of the height of the press, and is 
firmly secured by screws and nuts. The female screw of 
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tbe press is formed in the centre of this cross-bor^ which ti 
thickeued or strengthèned there for that purpose ; and two 
diagoTial stays or braces pas3 from the sides of it, and aro 
inserted in the upper coniers of the frame, thus afFording a 
great resistance to the upward movement of the female 
screw. The screw has a fine sharp thread ; and below it, 
cross holes are made through the solid part, to receive an 
hron pin or lever, by which the screw is turned either way, 
as required. Below these holes, the lower end of the screw 
is connected with the moveable iron plank of the press, by 
means of a garter-piece, in the usual manuer, so as to hang 
from the cnd of the screw, and yet allow the screw to turn 
round within the central aperture formed in its upper sur- 
face for that purpose. The ends of the moveable plank 
have gaps formed in them, which receive the sides of the 
press-frame within thera, and thus the plank is steadied iu 
its movements upwards and downwards. 

A dozen thin walnut planks are placed upon the table of 
this press, and between every two of them a small paper 
book is laid, which is composed of two sheets of paper, or 
of eight quarto pages, and thus there are uniformly dif- 
fused among them nine books of paper. Finally, these 
thin walnut planks are surmounted by another of oak, of 
an inch in thickness, the same size as the smaller or thinner 
planks. 

By the help of these ânstruments, we now proceed to 
paste the straw, prepared as above directed. 

We first spread upon a smooth table a leaf of very thin 
paper, the size of the intended plate of straw. We then 
cover this paper ali over with flour paste, by the aid of a 
proper brush, and we then paste upon it one straw after 
another, side by side, beginning at one edge of the paper, 
and thus proceed, taking care that the straws neither 
overlap each other, nor leave any gap between them ; we 
then wipe them over with a proper cloth, in order to be 
assured that we have thus removed ali the superfluous paste, 
and with a sharp scissors we cut ofF, not only those endi 
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of straw which exceed the paperin length, but alsoasmall 
slip of the paper itself. We then place this pasted plate 
under the íirst plank in the press, between the leaves of 
paper, and, by means of the iron pin or lever, placed in 
one of the holes made through the lower end of the screw, 
we give it a slight degree of pressure, taking care not to 
compress it too forcibly. 

We then take another leaf of paper, and paste straw 
ali over its surface, in the above manner, and place it 
beneath the second plank in the press, between the leaves 
of paper. We then withdraw the first pastèd plate of straw 
from the press, and remove it from between the leaves of 
paper, and which can be readily done, because the paste 
has not become quite dry; we then leave the damp papers 
to become dry, and replace the sheet of pasted straw be- 
tween dry pajjers. We next lay it between the two lower- 
most planks in the press, and give it a considerable degree 
of pressure. 

We continue proceeding in the same manner until we 
have finished as many leaves of straw as the press will 
contain. We also change the papers at least once, and 
when ali are finished, give them a powerful pressure, and 
do not touch them until the next day. We then unscrew 
the press, and remove ali the plates of straw, which are 
then placed between the leaves of a large book. 

Having thus procured a complete collection of plates of 
straw of ali colours, in order that we may not be stopped 
in the completion of any works we may desire to make, we 
fihall proceed to describe the methods of working it. 

Manner of working the Síraw. 

The works in straw with which we are now occupied, 
are those in relief, or more properly speaking, in bas relief. 
The manner of giving this relief to the designs is, by em- 
bossing them in moulds, by means of the press, But 
before describing these extraordinary works, it is of im- 
portance to make known the instruments which are indis- 
pensable thereto. 
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On tJie Mauner ofmaking tke Moulds. 

In order to execute ali kinds of works, it is necessary to 

have a great number of moulds. An example of a me- 

dallíon will be sufficient to understand the mode of 

opera ting. Supposing that we would take the portrait òf 

Charles the Tenth^ we employ a five-franc piece. We 

likewise chuse the newest piece which we can procure ; we 

then take a plate of horn, well extended, flat, and polished 

on one side (the cutlers and comb-makers prepare these 

plates of horn), We then cut it square, a little larger than 

the coin ; we next heat strongly, but not red-hot, two 

plates of forged iron, each an inch thick, and larger than 

the horn plate, and place one of them under the press; 

these iron plates should not be heated so hot, however, as 

to burn the horn. Upon this hot plate we lay two or threè 

pieces of thick pasteboard, moistened a little, and upon 

these we place the coin with its reversed side downwards, 

or that which bears the Arms of France, from which we do 

notintend to take amould ; and upon the face of the coin, 

which is oiled a little, we place the polished side of the horn 

plate in such a manner, that the sides of the square should 

be upright, or correspond with the position of the portrait 

on the coin ; upon these we then lay the other iron plate, 

heated in the manner above described, so as not to derange 

their position ; we then lower the screw of the press, and 

squeeze them by degrees. The horn, on becoming heatedi 

softens ; we continue to press gently until we perceive that 

the thickness of the horn is diminished sufficiently to cause 

us to judge that ali the parts in relief of the coin are well 

irapressed into the horn ; we then cease to press, and leave 

the whole to become cold, but do not unscrew the press 

until twenty-four or thirty-six hours afterwards. 

When ali is become perfectly cold, we release the press, 
and shall find a hoUow mould of horn exceedingly sharp 
and well defined, without the coin being injured in the 
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slightest degree*. We next pierce a hole at each angle of 
the horn plate, and fix short brass wire pins in each, ri- 
veting them firmly by blows of a hammer applied upon the 
back of the plate. These pins are tapered a little on the 
face side of the mould. 

The.mould being thus prepared, we proceed to make a 
force, or counter-mould. In order to do this, we take 
several leaves of pasteboard, which we paste together one 
upon another, and whilst they are still moist, we apply them 
upon the horn monld in order to receive the impressions of 
the four pins, and then bore holes through the pasteboards, 
to correspond therewith, with apointed instruraent. We 
must employ at fírst a sufficient thickness of pa&teboards so 
as not to endanger the pins, and add to them successively 
until the thickness of the force, or counter-mould, when 
laid underneath the press, shall exceed the length of the 
pins the eighth of an inch at least. 

We then place the whole under the press, and squeeze 
them carefully, sp as not to damage the pins. We also add 
to the thickness of the pasteboards, if necessary, and when 
it is become sufficient, we give a strong degree of pressure, 
and continue toincrease it, until we have obtained a perfect 
impression from the mould in the pasteboards. Sometimes 
we are obliged to paste small pieces of paper upon the im^ 
pressed side of the pasteboards, in order to fill the large 
cavities of the mould, which we could not otherwise ao- 
complish ; but every time that we make these additions, 
we should likewise paste a leaf of paper over the whole 
surface, in order to retain these additional parts ia their 
places, which otherwise would be liable to become de- 
tached. 

(To he continued.) 

* Tbe Editor has a horn mould in bis possession, evidently taken in tbis 
manner, from an exquisite medal of Maria Theresa, two inches in diameter» 
and in which the most d^licate markings of the hais, the embroidery, &c. &c. 
are admirably preserved. He met with this mould at a broker's shop in So- 
mer's Town a few years since ; it, no doubt, having been brought over from 
France by one of the emigrant priests, at tbe commencement of the Revo- 
lation, and was .evidently int«nded to have been employed in embossing straw 
in the manner described in this articie. It however also forms an excellent 
mould for making casts in plaster of Paris. 



24Q 



LIV. — On preveniing tlie Dry Rot in Ships. By Mr. 

Edward Carey, R. N.* 

HvERY one knows that deciduous trees are full of sap 
during the period, which begins* in early spring, and ter- 
minates with the complete expansion of the leaves. If at 
this time a branch be cut off, or if a hole be bored into the 
trunk; an exsudation of the sap, in a greater or less abún« 
dance^ will foUow. The bark at this time may f>e strípped 
off the wood with ease, and in large ílakes ; and every part 
of the tree is, so to speak, bathed in moisture. A chemical 
analysis of sap shows it to be a watery liquor, containing 
some sugar, mucilage, and extractive matter. In several 
trees, as the birch and sycamore, the sap is sufficiently 
copious and saccharine to furnish a fermentable liquor, 
from which a weak, though perfect wine, may bemade; 
and the sugar-maple of North America produces a sap, from 
which sugar is annually made in considerable quantity, by 
boihng it down to a proper consistence. At the fali of the 
leaf, the woodofa living tree is considerably dryer than it 
was in spring, and contains a less quantity of sugar, and 
other easily decomposable vegetable principies. 

The old method of preparing oak timber for naval use, 
appears to have been, to cut down the tree in winter, and 
after lopping the ends of the branches, to let it remain 
where it fell till the next summer, without stripping the 
bark from it. During the spring, the buds in the bark, 
and those in the sprays which had not been removed, began 
to vegetate and grow; and in so doing absorbed, con- 
sumed, and removed a part, probably nearly the whole, of 
the sap which was contained in the trunk at lhe time of its 
being felled. The imperfect condition of the roads ren- 
dèred it impossible to convey heavy timber along them, 
except in the height of summer, so that a tree grown in 
the weald of Sussex, or even in the remote parts of the 

♦ From Vol. XLVII. of the TransactionB of the Society for the Encoa* 
ragement of Arts, Manufactures^ and Commerce. 
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Néw Forest, often did not reach Portsmouth Yard till the 
Becond year after it had been felled. Here it was stripped 
bf its bark, and stacked ekher in the opea air or under 
cover, till by conttnued exposure to a free draught of air, 
it was seasonedy that is, dried. 

During this method of managemeot, fungous rot appears 
to have scarcely existed in our shipping, whether naval cft 
tnercantile. 

Of Iate> within the last fifty years, a great increase haa 
taken place in our navy, without a corresponding snpply of 
oak timber of home growth ; and, at the same time, the 
price of oak bark, for the use of the tanner, has been con- 
tinnally augmenting. These circiimstances have led to the 
practice of felling timber in spring, when, from the abun- 
dance of sap, the bark is easiest stripped. But, with the 
rémoval of the bark, that vegetation which used to takç 
place during the summer after felling, and which probably 
was so advantageous in seasoning the wood, is prevented. 
The naked wood, full of moisture, is exposed to the drying 
winds of spring and the heat of summer ; in consequence 
of which it becomes shaken and injured by numerous wide 
clefts, occasioned by partial drying, which admit the rain, 
and probably also the microscopic seeds of fungi to the 
heart of the tree. The immense demand of our dock-yards 
during the last half century of almost incessant war, ne*- 
cessaríly occasioned a diminútion of the time requisite for 
seasoning. Hence the timber eniployed in the construction 
of shipping has probably of late years been defective, not 
only from insufficient drying, but also from containing 
sugar, mucilage, &c. the elements of sap, which, when not 
acted upon by the living power of vegetation, are suscep»> 
tible of vinous and acetous fermentation, and, finally, are 
resolvable into a matter, in which the seeds of fungi will 
grow with great vigour. 

To the duration of timber so circumstanced, its situation 
in the hull of a ship is sinçularly unfavourable. The ex. 
temal surface, both without and within the ship, is covered 

TOL. VU & 
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with pitch, turpentine, or paint, by which the further 
escape of moisture (or the process of seasoning), is entirely 
prevented. The other surfaces of the tinaber are exposed 
indarkness to the action of a waim, moist, stagnantair; 
that is, they are in a situation the most favourable for spon- 
taneous decomposition, the rapidity of which is probably 
hastened tenfold by the growth offungi, the slender roots 
of which penetrating into the pores of the wood, occasion 
the destruction of its substance to proceed even more ra- 
pidly than that of its surface. 

It is well known that a saturated solution of common 
salt is destructive of vegetable life, even in those planta 
which flourish only in sea water, and a still weaker solution 
is fatal to ali exceptthe raaritime plants. Hence it might 
be argued that ship timber would be secured from rot 
(as far as this is occasioned by the growth of fungi), by 
injecting its sap vessels with a solution of salt; and this 
treatment has been found efficacious in practice. Merchant 
vessels that convey salt in bulk, are not liable to fungi^ 
A frigate, infested with fungous rot, was accidentally sunk 
in the Mediterranean, and when weighed again, after re- 
maining under water for some months, was found to be 
free from fungi, and so continued. In the United States 
of America, many vessels are built of timber quite green, 
and in these it is by no means uncommon to 611 up the 
spaces between the timbers with salt, and vessels so salted, 
it is understood, bear a higher price in the market, on 
accoUnt of their greater durabiiity. 

Aguin, it might be argued, that oil would be efficacious, 
•by penetrating into the sap ves^sjls of timber, and thus 
lireventing the access of moisture : in confírmation of which 
it may be observed that Greenland ships, and other wbalers, 
are not liablè to fungi. Agreeable to this theory, is the 
practice which prevailed at Boston more than forty-five 
years ago, to hollow the heads of the timbers, and to fill 
them with oil, during the building of the ship. 

The efficacy of oil, combined with salt, rpay be argued 
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from the known fact, that vessels engaged in the New- 
foundland fishery, in which the salted íish are stowed iu 
bulky are not at ali Hable to fungous rot, and that thâ 
bottom of the hull of such vessels will last as long as two 
or three successive tops. 

From these and similar facts, Mr. Carey was convinced 
that a mixture of oil and salt^ applied to the timbers of 
shipSy would he very efficacious in preventing rot. He also 
thought that it would be found useful to add to this com- 
position a quantity of powdered charcoal, in order to 
increase its bulk, at small expense^ without mtroducing 
auy noxious ingredient, and which should have the farther 
advantage of being so light, as in the least possible degree 
to aíFect the buoyancy of the vessel. 

In the year 1785 he built two schooners, of eighty tons 
each^ in the Island of Cape Breton, for a Mr. Simmons, 
and fiUed up ali the spaces between the timbers and else- 
where with a composition made of the before menti oned 
ingredients. 

The next year he removed to the Gut of Canso, and there 
built, of green wood, fresh from the forest, a brig of 200 
toDS for a Mr. Williams, an American refugee* In this 
vessel, before he put on the plank sheers, he bored a hole 
in the centre of each timber-head, fore and aft, on each 
side, as deep as he could without injuring the treenails, 
keeping clear of the bolts and nails. These holes he filled 
up with a mixture of cod or seal oil, salt, and fine char- 
coal, brought to as thick a consistence as would run. 
The spaces between the timbers and elsewhere he filled with 
a similar composition, but of the consistence of mortan 
The way in which it was applied was this: the space 
being filled with the composition, a block of wood, smaller 
than the space, was then laid on the surface and driven in ; 
the compression forced the mixture into the smallest ad- 
jacent crevices, and the block was allowed to remain. 
Stops of wood were also inserted where required, in order 
to keep the whole in its place, and prevent it from slipping^ 
down. K 2 
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The brig, filled in as described, was launched, and was 
employed in the trade between the United States and the 
West Indies. 

In the year 1816 Mr. Carey, on his return from the 
West Indies, by way of the United States, proceeded to 
New York, where he accidentally met with Mr. Williams, 
the pwner of the brig. This gentleraan infonned Mr. Carey, 
that the vessel which he had built for him thirty years 
before, was then at New York, that he had had occasion 
to open her a short time before, and found her as sound 
as on the day she was launched. He invited Mr. Carey 
to come on board, and allowed him to bore with a half- 
inch auger into any parts where he suspected decomposition 
might have tíí,ken place. Mr. C. accordingly did so, and 
found every core brought out by the auger to be perfectly 
sound. 

As Mr. Carey had no intention at that time of making 
public the result of his experiment, he did not request of 
Mr. Williams any certificate of the facts above stated ; but 
when, in 1827, he communicated these particulars to the 
Society, it was conceived by the Comroittee, to whom the 
itívestigatión of the subject was committed, that, although 
they had no reason whatever to question the correctness óf 
Mr. Carey's statement, the public would be better satisfidd 
tô have the particulars of this very interesting and im- 
portant experiment substantiated by the attestation of Mr. 
Williams. But Mr. W. was not a resident at New York ; 
and although Mr. Carey inserted an advertisement in the 
New York newspapers, as also did J. A. Yates, Esq. of 
Liverpool, on the part of the Society, in the newspapers 
bothofNew York and Boston, nothing could be heard of 
Mr. Williams till Mr. Carey learnt, some time after, that 
Mr. W. had died in the West Indies three years before. 

It is understood that the Navy Board, at present, have 
the spaces between the timbers in men of war filled with a 
mixture of chalk, oil, and Stockholm tar, injected ipto 
the bottora of the frame by means of a forcing purap. 
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1.V, — On Intprovements in tke Ari of Painting ins 
Water-colours. By Mr. C. J. Robertson.* 

Worton House, Itleworth^ 
SIR, Apríl 10, 1829. 

In the bope of being useful to the lovers of painting^ I send 
you a specimen of a new method of painting in water- 
coloursy the result of experiments pursued for some years> 
in the hope of enabUng water-colours^ in some measure^ to 
compete with oil. How far I have succeeded in producing 
the force and brilliancy oC an oil picture, the Society of 
Arts will be enaWed to judge, from this copy of the splen- 
did picture of Titian, in the National Gallery; but my 
method possesses some peculiar advantages in durability^ 
and in a facility of cleaning, which are, I do not hesitatè 
to assert, superior to oil ; and as also in a picture painted 
in this manner/ not requiring a giass, as it may be cleaned 
with alcohol at any time, as often as you please, and with- 
out sufFering the slightest injury ; and every one knowat, 
who is at ali acquainted with the subject, that alcohol wiíl 
instantly and entirely remove any dirt, that a picture may 
be subject to receive ; but it is used with considerable 
danger to paintings in oil. I have paintings by me, which 
have been painted several years, and always exposed to 
light and air, and which, nevertheless, have not undergone 
the slightest change ; and the method may be applied to 
paintings on a much largen scale, with, I have no doubt^ 
equal success. 

The painting before you (a copy of the B^cchus an<jl 
Aríadne, by Titian), is painted on what is called Bristol- 
board, or paper, attached with glue or paste to canvass^ 
and which is again eíFectually protected from the action of 
the atmosphere, known to corrode the canvass of oil paint- 
ings, and also from any injury arising from humidity, by 
attaching ti^i-foil, by means of paste, to the back of it. 

• From Vol. XLVII. of the Transactions of the Society for the Encpu- 
ragement of Arts, Manufactures, and Commerce. The Society Toted its gol4 
Iflis medal to Mr. Robertson for his invention. 
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After drawing in the outlitie purely and carefully (by 
purely, I mean, in a single, clean, and sharp line), with a 
black-Iead pencil, rather hard, that the black-lead may not 
disturb the purity of the colours, I wet the paper ali over 
with water, in which a small quantity of ox-gall is dis- 
solved, and then lay a foundation tint, of finely-ground 
blue-black* (with the usual proportion of guni arábio), to 
represent the shadows and half tints, laying them on ia 
succession, and carefully adhering to the contours, without 
softening their edges, the firat tints rather faint and cover- 
ing ali but the extreme lights ; «after I have laid in several 
gradations, I take a large soft brush, and plenty of water, 
and wash oíF as much as will come away, taking care 
always to leave the lights clean ; I repcat this, washing 
in and washing out, till the shadows appear as stroirg as 
the picture is intended to be, and no more will wash off ; 
the half tints ought to be much stronger than may appear 
necessary, as they lose their apparent depth of tone in a 
remarkable degree, when the other colours are applied. 
When the foundation tinte are nearly dr}% I then lay onthe 
carnation tints of the flesh with niadder lakef, which is 
perfectly durable^ and wash offin the same manner till it 
is not to be removed by washing ; when these are strong 
enough, I wash on, in a very dilute state, yellow (stone) 
ochre, or raw terra di Sienna ; in the brown flesh, burnt 
terra di Sienna : this, if done decidedly and with suflScient 
force, will bring the flesh nearly to its effect ; the stronger 
shadows are given with Vandyke brown, burnt umber, or 
raw umber, mixed with madder purple, madder brown, or 
Indian red, according to circumstances ; these last need 
not be washed off' again. When I have got the whole 
picture to as much force as it can be brought in the usual 
way, the whole drawing should be washed over with a thin 

* For tlie satyrs, and browner figures, I used Vandyke brown, and the 
colours m.iy be sep a, or any others that may suit the picture ; but I think 
these thvec ^^'ih auswer rvny piirpose. 

t For t'ie llesh of wonieu and young persons; foi others, Indian red> and 
Vcnetian red. ' ^ 
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èolaimi of gmn tragacanth* in water, with a large brush ; 
in doing this, care must be taken not to repeat the stroke in 
ihe same.place till it is dry, and not to leave it in masses 
any wfcere^ as tbat would oecasion a streakiness. The best 
wsy of dii^g it ia, to lay it on in parallel strokes, the latter 
enes always touohing the edges of the former ones ; this 
operation may be repeated several times, allowing the paper 
to dry in the intervals, and it affords an excellent surface 
for working on, and will bring out the colours in a surprising 
degree, and yet without giving the smeared appearance, 
like the traces of snails, that gum arabic gives. The pic- 
ture must now be worked up to itsgreateststrength, alvvays 
covering it with the solution of gura tragacanth, till it 
appears finished ; it must then be varnished over with a 
solution, in spirit of wine, of isinglass previously soaked in 
distilled water. This will increase the strength, brilliancy, 
and durability of the picture, and as dry isinglass is not 
soluble in spirit of wine, except at the boíling teraperature, 
so it is evident that it may be cleaned with cold alcohol 
with impunity. 

• The trees in the specimen are painted in body colours, 
to show how capable they are of behig united with the 
other parts ; and indeed any part of the picture might have 
been painted in body colours. In general, I paint ali 
except the flesh in body colours, varnishing it first with the 
solution of gum tragacanth, and finally with isinglass. By 
nsing ali the colours separately and unmixed, except for 
the dark shadows, the colours appear so much brighter, 
that none of the bright colours that are at ali doubtful need 
be used : in this dravving, with the exception of the madder 
colours, they are ali earths ; no yellow brighter than yellow 
ochre being necessary. The lights will thus aiways main- 
tain their purity, and t!:e dark tints their full depth, which 
is not the case in oil, where the former grow darker, and 
the latter beconie meally. The varnish necessary to bring 
out the dark tints again, becomes gradually opaque, and 

* It is better aleo to add a small quantity of gom arabic to it. 
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mwi, after a time, b^ taken oíF, with considerable danger 
to the pictur^, eveja in skilful baads. 

Tbis ipetbod is, therefore, pa^ticularly çalculat^d for 
perpetuating valuable piçtures in copies, as I a,iu tborougbly 
pçrsuaded it undergoçs no change at ali. I sball be bappy 
tp give any furthçr explanation, either personally or by 
letter, and remain, v Sir, 

Your ol^di^i^t servfint, 

Charles J^hn S^obeuti^on. 



LVL — (hl the Art of the Phimassier*. 

The pli^massier çoUects and prepares the delicate feathers 
^f birds, and gives them the mosl brilliant colours, in ordeç 
to vend them to the embroiderer, and the manufacturer of 
artificial flowers,who introduce theminto their enabroideries^ 
and form them into bouquets and garlauds, to add to the 
elegancies of dres3 and furniture, according to the tastes 
indicated by fashion. 

The plumassier only employs the feathers of the ostrich, 
the heron, the pea-cock, the swan, the goose, and the cock ; 
these he prepares, and disppses in a fít manner to adoru 
our bats, robes, &LC. ; he aiso makes aigrettes, and an in- 
finity of other objects. The workman who forms the CeaT 
thers for these uses, is termed a panachíer. Ali the kinds 
of featbers wbich possess great brilliancy, extent, and finC'- 
ness, are also employed in a great variety of circum&tances^ 
although those are preferred which we have above men^ 
tioned. 

We shall now proceed to indicate the processes employe4 
in preparing the plumes of the ostrich, the others being 
prepared in the same manner. 

There are many qualities to be distinguished in the fea- 
thers of the ostrich, those of the male are the whitest and 
finest. We choose, in preference, those from the back, an4 

* Frota tUe Dictionnaire Technologique. 
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^m underneath the wiogs ; also tbose wbich come from 
the ends of the wings ; and, laatly, those of the tail, which 
^e termed bouU de queue» 

The down is the feathers which cover the otber parts of 
the body^ and whose length may ¥aiy from four to twelve 
and fifteen inches. This down is black in the males, and 
grey in the females, and takes the names of the petit-gris, 
and à pointe plate, 

The fipest white plumes from the fenoales^ are always 
grey towards the ends of their fibres, which much dimi^ 
nishes their splendour, and lessens their value. 

Independently of these feathers, they also strip from the 
neck and thigbs of tbe ostrich, those tubes of a soft con- 
sistence, like the skin, wbich coiitain feathers, which have 
not yet acquired their full length ; these are strung upon a 
thread, as they are much slenderer than the tubes wbich 
are afterwards formed. Nevertheless, these latter are also 
nsed. 

The plumes of tbe ostrich fumisbed in commerce, come 
from' Algiers, Tunis, Alexandria, Madagáscar, and Senegal. 
We have named them in tbe order of their qualities ; tbe 
first are the most esteemed. The rough feathers are sold 
in boxes, eacb containing a hundred. 

Preparation, — On opening the boxes, amorgst those 
feathers of tbe finest quality, they select those wbose stems 
have a soft consistence ; they tben extend their fringes, 
place them one upon another, and rnb them carefully with 
the palm of the band, in order to perfectly detacb their 
threads. 

They tben tie these feathers, one by one, to the same 
end Qf a tbread, separating the oné from tbe otber by a 
double knot ; they thus place twenty-five on eacb end of the 
^tbread, and whicb tben takes tbe name of filet. Tbe filet 
which bears tbe tail feathers, or les bouts de queue, contains 
a hundred, attached two by two. Twelve fílets form what 
is termed une poignée (a bandfui). 

Removing the Grease. — They dissolve one hundred and 
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twenty-two grammes (four ounces) of white soap, cut into 
small bits, in four li três of modera tely warm water, placed 
in a large basin ; they then agitate the water well, with a 
bundle of osier twigâ ; and when it is ali in a froth, they 
plunge two threads of feathers into it, and which they mb 
well with the palms of the hands, dnnng five or six mi- 
nutes. After this, they take two other threads of feathers, 
and treat them in the same manner ; and proceed thus with 
the others, until they have well soaped ali the poignée. 
The bath is then considered old, but, nevertheless, serves, 
by adding another litre of water to it, and again heating it, 
to prepare other poigiiées. They give to each poignée two 
old baths, and three new ones. 

After soaping, they wash the threads of feathers, six by 
six, in two successive waters. AU the baths should be so 
hot^ that the hand can scarcely support the heat 

Bleackifig, — This operation consists of three different 
manipulations. 

Ist. They steep the feathers, six threads at a time, in 
three litres of hot water, just below the boiling heat, which 
holds in solution a demi-kilogramme of Spanish white (fine 
whitening) ; they then agitate the w^ater strongly, leaving 
the feathers therein for a quarter of an hour, and stirring 
them from time to time, to prevent the white from precipi- 
tating. They then finally wash these six threads in three 
different waters. 

2nd. They blue the feathers in cold water, m which 
they have dissolveda little Índigo, tied up in a fine linen 
cloth. This solution is but very slighlly colou red ; they 
pass the feathers through thfs bath, after they have beea 
well washed. 

3rd. The sulphuring is effected in the same manner a» 
in bleaching straw, and asdescribed inthepresent number. 
Finally, they are dried, by hanging the threads of feathers 
upon cords. They take care, during the drying, to take 
the stems of the feathers in the hand, and strike the fea- 
thers upon a smooth tablc, in order perfectly to detacb the 
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fibres of their fiinges. This operation must be pevformed 
whilst the feathers are a little moist, lest, if left till they 
become dry, they might risk the breaking and damaging 
them. 

These vario us preparatoiy manipulations being termi- 
nated, they proceed to finish the feathers, which consist in 
dressing, assorting, curiing, dyeing them, &c., as we shall 
now indicate. 

Dressing. — After cleaning the feathers, and when they 
are become quite dry, they are detached from the threads, 
and each are passed between the íingers, from their tops to 
their stems, each one singly, in order to separate their 
fringes, and dress each s[de of them. They then clip wifh 
scissars, the extremities of the frinoes of those feathers 
which are of the second quality. They also pare off, with 
a sharp knife, having a strong blade, which will not bend, 
a portion of each side of the rib of the feather. And they 
likewise shàve or scrape off, by the help of a slip of glass, 
of a rounding or circular shape on its edge, as much as 
possible of the rib of the feather, resting the feather upon 
a piece of pasteboard, in order to render the feather supple 
and light, and assist the floating in the air. They only use 
the rounded part of the glass, in order to avoid the risk 
of damaging the fringes of the feather; and this is a point 
which more especially demands ali their attention. 

Assorting, — Those feathers of the same quality, are also 
classed according to the uses for which they are designed. 
They are often obliged to bend a feather ; in order to do 
which, they pass a needle and thread between the fringe, 
ali along one side of it, taking care that they do not en- 
tangle the fringe between the loops in the thread. They 
secure each turn of the thread by a knot, and thus proceed, 
without cutting the thread, until they have reached the 
ç.ad of the feather. 

Curiing. — The feathers would not have an agreeable ap- 
pearance, unless their fringes were curled. In order to per- 
form this operation, they somctimcs employ a blunt-edged 
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knife, the handie of which is enveloped either in a piece of 
cloth, or of leather, in order that it may not turn ia the 
hand. They carefully draw out the filanents of the fringes 
ibetween the thumb and the knife, and repeat the operatioa 
several times with each íilament, until it curls iike the hair. 
At other times, they support four or five of the filaments 
together, upon the thumb-nail of the left hand, and pass 
the knife forcibly over them, so as to rub them, and thus 
cause the fringe to turn back or curl to the middle of the 
feather, and which change from its natural position, render s 
its appearance still more agreeable. 

Dyeing the feathen black. — ^Those feathers which the 
workmen class under the term down, and which, in their 
language, they consider as being black, are, however, only 
of a light brown colour. This natural colour is neither 
pleasant to the eye, nor well deíined ; and, accordingly, 
they are dyed black. In order to do this, they attach five 
or six to a thread, in the manner above described, and then 
prepare a dyeing-bath. For every ten kilogrammes of the 
feataers to be dyed, they make a strong decoction of twelve 
kiljgrammes and a half of log-wood, cut small, in a suffi- 
cient quantity ofwater. After six hours boiling, they 
withdraw the lòg-wood, and throw into the bath a kilo- 
gramnie and a half of sulphate of iron (green vitriol), 
and, at the end of fifteen or twenty minutes ebullition, 
they either withdraw the boiler from the fire, or, which is 
better, pour off so much of its contents as to leave only 
about two litres of lhe dye within it, and then extinguish 
the fire. They then plunge into it a handful of the fea- 
thers, and stir the whole with strong wooden staves, when 
they leave the feathers to steep; they then put in another 
handful, throw in two litres of the dye-bath, and again 
agitate it ; they thus proceed in the same manner, until ali 
the feathers are put in which are to be dyed. When the 
whole are well steeped, they leave them to macerate for 
two, and sometimes for three, days. 

These feathers had been prévio usiy freed from their oil 
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or grease, in an alcaline lye, eacli thread of feathers singly. 
This lye issometiraes formed of a fourth part of a litre of 
alcaline lye, and sometimes of boiling water and a little 
soap. They are soaped three times in new baths, and when 
they feel soft to the touch, they are washed in puré water 
until they become quite clean, and are then dried in the 
same raanner as the white feathers. 

The white feathers are very diíBcult lo dye of a good 
black, and the dye is Kable to change. The citrate or the 
pyrolignate of iron are much better for this purpose, than 
the sulphate of iron, which always changes to a brown. 

For the other colours, they take those feathers, which 
have previously been bleached, chusing those which are 
whitest for the finest and raost brilliant colours. Some of 
the plumasiers have tried the chlorate of lime for thia pur- 
pose, but did not find it good to use, and followed the 
ancient process, by means of exposing the feathers to the 
dew and to the sun, in preference. They cut the tubes or 
quills of the feathers into the forni of a tooth-pick, and 
stick them one by one into the turf, leaving sufficient space 
between them for them to become well impregnated with 
the dew, and to receive the influences of the air and the 
sun in the most perfect manner. To perform this bleach- 
ing in the above manner, they leave them exposed to the 
dew for fifteen days. After this process, they employ the 
foUowing : 

For Rose Colour. — A cold bath of safranum, to which 
they add a little citron juice. 

Coarse Red, — A bath of Brazil-wood, used boiling hot, 
after having previously passed the feathers through é!a 
alum bath. 

Crimson. — ^The feathers are first dyed a coarse red, and 
then passed through a bath of orseille. 

Pr une de Monsieur, — Having dyed the feathers a coarse 
red, they are passed through an alcaline bath. 

Blues, of everi/ sbade. — The same solution of Índigo is 
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here used, as is already described, for dying straw, in the 
present Number. 

Yel/ow, — After aluming the featbers, they are passed 
either through a bath of tenra merita, or one of woad. 

From the three colours, red, blue, and yellow, we obtain 
the other compound colours, green, violet, lilac, and orange. 
By dyeing the feathers first yellow, and then blue, we 
obtain a green ; the red, afterwarda dyed blue, aíFords the 
violet or lilac ; the yellow, afterwards dyed red, or rose 
colour, gives the orange. These shades may be varied ac- 
cording to the strength of the baths, or as we leave the 
feathers for a longer or a shorter time in th em. 

Ponceau, — This is the most difficult colour to dye. We 
dye an orange in a bath formed of roçou (anatto), dis- 
solved in an alcaline lye, and then pass the feathers many 
times through another, formed by boiling scarlet wool. We 
throw into the first rose-coloured bath the juice of citrons; 
into the second, brandy ; into the third, alcohol at thirty- 
four degrees ; and add puré nitre to the fourth bath, and 
often to the fifth. This receipt, indeed, appears to us 
rather empirical ; nevertheless we give it, as it is that 
which is- mostly used by the plumassiers, although not by 
others. L. 
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To John Braithwaite, and John Ericsson, of the New-road, in the 
county of Middlesex, engineers ; for an improved method of manu- 
facturing salt. Dated February 27, 1 830. — Tobe specified in two 
months. 

To Enoch William Rudder, and Robert Martineau, of Bir- 
mingham, in the county of Warwick, cock-founders ; for certain 
improvements in cocks, for drawing off liquids. Dated February 
27, 1830. — In six months. 

To Charles Random, Baron de Berenger, of Target-cottage, 
Kentish-town, in the parish of St. Pancras, in the county of Mid- 
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diesex; for cerjbain improvements in íire-arms, and in certain other 
weapons of defence. Dated February 27, 1830. — In six months*. 

To William Grísenthwaite, of Nottingbam, esquire; for an ira- 
proved method of facilitating the draught or propulsion, or both, of 
wheeled-carriages. Dated February 27, 1830. — In six months. 

To Henry Hirst, of Leeds, in tbe county of York, clotbier ; for 
c^tain improvements in manufacturing wooUen cloth. Dated 
February 27, 1830. In six months. 

To Moses Poole, of the patent office, Lincoln^s-inn, gentleman ; 
who in consequence of a communication made to him by a certain 
foreigner residing abroad, is in possession of a certain combination 
ofy or improvements in springs, applicable to carriages and other 
purposes. Dated February 27, 1830. — In two months. 

To Joseph Chesseborough Dyer, of Manchester, in the county 
of Lancaster, patent card manufacturer ; who in consequence of 
improvements made by himself, and Communications made to him 
by a certain foreigner residing abroad, is in possession of certain 
improvements on and additions to machines or machinery, to be 
used and applied for conducting to, and winding upon spools, 
bobbins, or barreis, rovings of cotton, flax, wool, or other fibrous 
substances of the like natare. Dated February 27, 1830. — In 
six months. 

To William Griesenthwaite, of Nottingham, Esq.; for certain 
improvements in steam-engines. Dated February 27, 1830. — In 
six months. 

To Robert William Sievier, of Southampton-row, Russel-square, 
in the parish of St. George, Bloomsbury, in the county of Mid- 
dlesex, sculptor; for certain improvements in the construction of 
rudders, and in navigating vessels. Dated February 27, 1830. 
—In six months. 

To Simon Thompson, of Great Yarmouth, in the county of 
Norfolk, mariner^s compass maker ; for certain improvements in 
piano fortes. Dated February 27, 1830. — In six months. 

To William Howard, of Rotherithe, in the county of Surry, 
iron manufacturer, one of the people called Quakers ; for certnin 
improvements in the construction of wheels for carriages. Dated 
February 27, 1830. — In six months. 

To Phillip Chelwell De la Garde, of the city of Exeter, gen- 
tleman; for certain improvements in apparatus, for íidding or un- 
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fidding masts, and in the masting and rigging of vessels. Datod 
February 27, 1830. — In six months. 

To Thomas Prosser, of the city of Worcester, Arcbitect ; for 
certain improvements in the construction of window sashes, and in 
the mode of hanging the same. Dated March 6, 1830. — In six 
months. 

To Thomas Richard Guppy, of the city of Bristol ^ sugar-refiner; 
for a new apparatus for granulating sugar. Dated M arch 6, 1830. 
— In six months. 

To Ralph Stevenson, of Coleridge, in the county of Stafibtd^ 
potter ; for improvements in machinery for making from clay, or 
other suitahfe materiais, quarries, hricks, tiles, and other artieleft 
Dated March 6, 1^30. — In six months. - 

To James Ramsay, and Andrew Ramsay, both of Greenoch, »n 
North Britain, cordage and sail cloth manufacturers ; and Matthew 
Orr, of Greenoch, aforesaid, sail-maker ; for an improvement in 
the manufacturf of canvas and sail cloth íbr the making of saik. 
Dated March 20, 1830. — In six months. 

To George Scott, of Water-lane, in the city of London, Engineer ; 
for certain improvements on, or additions to windlasses, and relativa 
machinery, applicable to naval purposes. Dated March 20, 1830. 
—In six months. 

To John Alexander Fulton, of LawrencePonltney-lane, Cannon- 
street, in the city of London, merchant ; for an improvement in 
the preparation of Pepper, Dated March 20, 1830. — In six 
months. 

To William Erskine Gochrane, esquire, of Regent-street, inthê 
county of Middiesex ; for an improvement or improvements, on his 
patent cooking apparatus. Dated March 20, 1830. — In six 
months. 

To Benjamin Rotch, of Furnivars inn, in the county of Mid- 
diesex, barrister at law ; for improved guards or protections í«t 
horses legs, and feet, under certain circumstances. Dated MarcSi 
20, 1830. — In six months. 
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LVII. — On Improvementi in Cutting Screws and ScreW' 
Nuts. By Mr. James Jones, Engineerf. 

WITH FIGURES. 

Well Street, WeUdote Squart, 
SIR, LoTuUm, Mareh 10, 1838. 

I BEG leave to submit to the notice of the Society of Arts, 
&c., some ialterations in the construction of dies and screw- 
tapsy which materially diminish lhe labour requisite for 
tapping large screws and nuts. 

I am, Sir, &c. &c. 

A. Aíkin, Esq, Sec. ifc, ífc» J. JONES. 

The ordinary form of taps for producing the spiral groove 

or thread in screw-nuts, is that of a circle, of which four 

» • 

* We have now for upwards of two years made a point of inserting the valu- 
able mòntbly communicationâ on tbe microscope, and on entomology, by our 
iriend Thomas Carpenter, Esq. and likewise devoted our plates chiefly to mi- 
croscópio subjects, most of them indeedbeing drawn fromthe objectstbèmselves , 
as Tiawed in bis excelleut microscope for opa que and transparent objects ; 
feuring, tbat such another opportuuity of enriching our worl^, with a series of 
new and original microscópio delineations might never again occur, and we 
now rejoice tiiat we availed ourselves of tbe facilities fae so kindly afforded ua ; 
as, £rom Mr. Carpenter's removal to a distance from tbe Metropolis, we shafl 
lose tbe future opportuuity of so couTeniently doing so. It is indeed tiue, 
that Mr. William TuUey bas obligingly offered u« tbe use of bis superior 
acbromatic núcroscopes, Dut be resides at Islington, and can tberefore ouly be 
occasionally resorted to, and, altbougb, indeed, we always bave our own Var- 
ley^s and Adams'8 microscopes, and our own set of objects at band ; yet, tbê mi« 
croscope can now be but a secoudary object with us, instead of being, as latr 
terly, a principally one ; altbougb wé sball certainly occasionally devote a por- 
tion of our work^ to aiticles on tbis higbly interestmg subject. 

t From Tol. XLVII.^of tbe Transactions of the Society for the Encourage» 
*ment of Arta, Mauu&cture», and ComHunre. 

VOL. VI. » 
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segments are filed off, leaving four smaller intermediate 
segments remaining ; the parts corresponding to the chords 
of the different segments, forming very obtuse edges, by 
which the metal in the nut is squeezed or rubbed out. It 
is customary to use two taps, — a tapeVf or slightly conical 
one, with which the operation of tapping is commenced ; 
and a plug, or cylindrical one, to equalise the hole, and 
make the thread perfect, 

The common tap requires to be worked into the hole in 
the nut, by an alternate advancing and receding motion ; 
its cutting being of so imperfect a kind, that the power 
requisite to urge the tap forwards,^ with a continually ad*- 
vancing motion, would be sufficient to wring the neck of 
the tap off, the resistance being greater than the strength 
of the steel can overcome. 

•The altered form of the tap which I have adopted, with 
very satisfactory results, is a combination of both th^ tç^per 
and plug taps, the part next the point being conical, ^d 
the upper part cylindrical ; and, to prevent the necessity of 
drawing the tap out of the nut, when it is tapped, the 
head of the tap is made less than the bottom of the thread, 
so that it drops through of its own accord. The tap ifi 
fluted, with four or more grooves formed along it, one side 
of éach of which is in a line pointing to the centre ; thus af- 
fording, in a cross-section of the tap, a form somewhat 
âimilat to that of a ratchet-wheel. About one-third of the 
threads have their tops fíled down, to diminish the quantity 
of surface in contact, by which much labour is saved, as 
lhe greater part of the power requisite for tapping in thé 
common way, is expended in overcoming the friction, and 
hot in cutting away the superíluous metal in the nut. This 
answers perfectly well for nuts not exceeding one and three*- 
quarter inches in diameter ; but for larger ones, as those of 
Iwo or three inches, for instance, I have found it advisable 
to insert a cutter in the body of the tap, just at that part 
whcre the cone terminates ; and by the action of which 
cutter, nearly the whole of the metal is ctit out ; the upper 
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or eyiindrical part of the t^p having nothing to do but to 
equalise and smoothen the thread. With this arrange- 
menty I have had large Quts tapped at an expense not e^ -r 
ceeding half the usual coat ; for the operation is performe^ 
by a lesser number of han.ds, and more expeditiously, a^ 
the tap is inaerted into the nut, and the men with the ^pr 
wrench then merely walk continually rpund it^ until t^^ 
tap drops through, when the nut is cpmpleted, aad withpu^ 
the use of tbe plug-tap. 

In screwmg large bolts^ I bave exp^ienced considera^ 
advantage from clamping a cuttçr upon the face of thç dier 
stock; which, after the diçs ha^e got a gopd le^d on thi^ 
bolt, take^ out tb^ metal very rapidly, ^d with very Uttlç 
labour, the op^ratipA being iperely the converse of ,tl\9 
preceding*. 

These altoratiops, and additipnal cuttersi prpdij^ce yjery 
advantageous effects, as I have experienced ^x t^^ in^n|?r 
iacture of a Is^rg^ quantity of screwed bpltç and npt^ 
which were cut by the means here dç^fibed. 

J. JoN^s. 

Reference to the Figures. 

In plate V. figs. 1, 2, aqd 3, a a is the die^stock ; b b^ 
|the dies ; c, a bo^s, pisrfprated to receive the cujW;er d; è,9, 
jScrew> to bind ít tight ; a moyeable çlamp-piecey*Iays hold 
pf the boss iiirith its hpop^ g g : it alsp cpntains the ad- 
jasting screw b; tbis boss may be rempved, ^d the cujttar 
also, or eise be drawn back, whilst ruQning the bolt through 
tbe diqsy in order to obtain a suâSiçient lead ; the cutter is 
jtbçn to be advancjed, to do the reoiainder pf the work, hj 
tuming the screw h. Sinking the face of the die a little^ 
jLS shown at i, fig. 4, holds the cutter more perfectly. To 
xns^ce the cutter, the tap is held in the dies ; and when the 
cutter is n^rly fítted, it is urged against the tap by the 

. * In Qur T^chnical RepotUory, wliere we have given numeroiui imprçyed 
BiocUs úS cuttmg screws ai^a nuts, our readers will racoUect Mr. Fetét Kevrã 
introductiou of a cutter, to assist the dies, in cuttmg square-threadied sçi^^vf • 

floiTOR. 

s2 
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screw h ; and by the screw e being also raade to hold it 
moderately tight down, and it being turned round against 
the tap, the perfect figure is given to it. The face of the 
cutter is made flat, and its back is filed or ground away to 
clear, just like a turning tool. Fig. 5 shows a clamp, 
adapted for applying such a cutter to old stocks, that are 
Tiot provided with the means of holding it ; i i are dove- 
tailed gaps, for holding a clamp-piece/. * 

Fig. 6 is a tap ; figs. 7 and 8, sections of it ; jy k, two 
tíutters, fitted into taper holes, made in the tap to receive 
them ; these cutters are formed whilst making the tap ; 
the teeth are then indeed flush with the tap thread, but 
they are afterwards made to rise a little above it, by intro- 
ducing bits of writing-paper into the holes. 

Figs. 9 and 10 are sections of a larger tap, containing a 
cutter /, the body of which is parallel ; fig. 1 1 is a portion 
of the tap, showing the parallel cell into which the cutter 
is fitted ; m, a screw, placed at the bottom of the cell, to 
raise the cutter. I do not use moveable cutters in taps be- 
low inch and quarter size ; but, in ali cases, I reduce the 
tap into a series of cutters of the best form, they having 
flat faces, radiating from the centre of the tap ; five flutes, 
made the whole length of the tap, answer best, as shown 
in figs. 6, 8, and 9 ; thus taking away fuU two-thirds of 
its circumference, one-third being sufHcient for the spiral 
guidance : but even this is not a sufficient reduction ; for 
if four threads only were in the hole, there would still be 
twenty cutters, and these would require twenty times the 
force which a man uses with a single turning-tool of a si- 
milar size ; and the cutters are less worn by making a de- 
cided cut, than by mere scraping. I therefore remove half 
of these cutters along the middle of the tap ; but, as be- 
ginning the hole is easy, and the guidance and lead of the 
thread are then most wanted, so I use the plain cyhndrical 
part fi to make the tap begin to cut upright, pr straigbt 
with the hole ; and leave the three or four first turns of the 
cutters o to form the lead, and draw the tap in. I then 
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remove every alternáte cutter along the portion p, lèaving 
the pafallel or cylindrical portion q undisturbed. For 
tapping deep holes, two-thirds of the cutters may be re- 
moved with advantage. I sometimes use but one adjusting 
cutter; but two divide the labour if one leaves the hole 
just as the other is entering it. 



LVIII. — On a simple method of making large Screws. 

About forty years since, an ingenious smith, at Birming* 
haniy named Anthony Robinson, was employed by the late 
eminent Matthew Boulton, Esq., of the Soho, to make him 
a large wrought-iron screw for a press, of about six inches 
in diameler, and seven feet in length ; and not having the 
assistance of any of the modern machines now in such 
frequent use for screw making, he was of course obliged to 
depend upon his own resources. Having then turned the 
body of the intènded screw cylindrical, he fitted a piece of 
paper accurately around it ; and then again extending it> 
he drew a number of parai lei and equi-distant lines obr 
liquely across it, from side to side, with ink, at a proper 
angle for the number of threads in the screw, which was 
to be a triple threaded one. This pá per he then cemented 
firmly upon the cylindrical body of the intènded screw, 
and, with a conical pointed punch, and a. hammer, he 
pricked out the course of the lines, through the paper, 
upon the surface of the iron cylinder, and then removed 
the paper. He then connected the points so pricked, by 
tracing a file along their courses, and thus formed a series 
of regular helical lines along the superfícies of the cylinder, 
being indeed the outlines of the threads of the screw. He 
next proceeded to cut away with a hammer and cold chi- 
sels, the iron between ali the threads, until he got to a suf- 
ficient depth to aíFord a lead. He then erected a strong 
horizontal beam of wood, upon two firm upright posts, driven 
into the earth ; and upon one of the upright sides of this 
beam, he affixed, by means of screws and nuts, a stout 



ti6)i Orta l^lf- Cefàering Lathe Chuck. 

f^úglit^irdtt cylihdriòal box> targer in its internai díiameter 
liian the sbreW, atid haviíig flat wmgs óh both sided of it 
té receive th6 scfè^s ; ãnd stispending thè i^ibw vertically 
i^ithin it> and aisb ctosdng its lower part around the sctew 
%ith moiátetied clay^ he poured mèlted lead^ hafdetied with 
tin, around the screw, until it filled up thé space betweeii 
it and the surrounding iron box, and thus formed a sort of 
female screw, of sufficient power to guide the screw accu- 
ratély iipwardâ ánd downwardâ ivithin it, t^èn it ^as 
tnraed ròund by pereons beneath, irith the faeip oF a propér 
lever. He then fitted to the iron box the ilecesbary guidin^ 
Staples, and binding and adjusting scrèws, to còhtain cut- 
ters, by means of which, he soon brougfat the threads of 
thé screw to a proper figure, and a perfect regularíty. And 
thns, and in this simple and efíectual manner, he succeeded 
iii inaking what was> at that period, thought an ettraordi- 
Háry piece of workmanship. 

Many occasions may occur, wfaere these hints may provê 
€>f essential service in cutting large screws ; and we have 
tUerefore thoilght they might be a useful addition to thé 
ether article on screw inaking contained in our present 
number. 

A female screw or box may be formed tò this screw L*i 
ãie manner of makitig the hòllòw screws or boxes for vices^ 
as described in that article in the present number, and which 
may thus ir^nder the 6crew ft t for úlse in a coining ot other press» 

LIJC, — Oh a Self-Centering Lathe Chuch. Éy MV» S. 
MoRDAN, Castle Street, í*insbury^é 

iVttk FIGtRESé 

Mr. MoRDAN is a celebrated manufacturer of patent ever- 
pointed pencil-case$> and other similar articles, and has 
uierefore occasion to pass a large quantity of wire througb 

* Fromvol. XLVII. of the Trán^açtions of the Soôety f<* the Encoarage- 
ment of Arts, Mannfoctarei, and Commerce . The Society voted its lurge 
tÁrèr mtidid to Mr. Mordiut, for thik TAlttaBle niTeiition. 
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the lathe. For this purpose, the wire^ previously cut into 
lengths^ must be chuoked quite centfally, ín order to be 
drílled or pivoted^ or to have.the ends tumed convex: or 
concave, &g. It is found, however, that wire, even in the 
aame coil, varies considerably in thickness ; and as this 
difference, whenever it happens, requires a fresh adjust- 
ment of the chuck, the result is a great loss of time, there 
being no chuck that can be depended on capable of cor- 
rectly accommodating itself to the various sizes of wire. 
Neither the right and left handed chuck, nor the spring 
chuck, will answer this purpose. In order to obviate this 
difficulty, which, by íts írequent occurrence, soon rises to 
a serious amount, Mr, Mordan invented the chuck about 
to be described. He found it fuUy to answer the end th^t 
he had in view, communicated it to some of his friend^ 
professionally conversant with fine turning, and receiving 
from them ample testimony of the use and efficiency of the 
invention, laid it before the Society of Arts, of which he is 
a member, in order that it might be freely ofiered to the 
public, through the médium of their TransacticHis. 

In plate V. fig. 12 is a view of the chuck, with a piece 
of wire fixed in it, ready for turning ; fig. 13 is a section of 
the same ; m is the body of the chuck, having on its out- 
side a raised lM'oad ring, in which is bored a hole, for re- 
ceiving the stem of a tight^ning and loosening lever ; rr, a 
pair of Steel jaws, in which the wire is held ; and t is the 
cap or cover, by screwing which, the jaws are adjusted, so 
as to bring any cylíndrical wire placed within them accu- 
ratcly in a line with the axis of the chuck. This cap has 
abo a hole in it, to receive the stem of the fastening and 
loosening lever. Fig. 16 is a section of the body of the 
chuck, and one of the jaws in it; and figs. 17 and 18 are 
the jaws detached from the chuck; «, figs. 13 and 16, is 
a hollow screw, by which the chuck is screwed upon the 
lathe mandrel ; o o, fig. 16, is an externai screw, surround- 
ing the outer end of the body of the chuck ; the inter- 
vening cylindrical spacc p, between it and the raised ring. 
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being left plain. In tKe circular end q (shown more di8* 
tinctly in the end view, fig. 14), is cut a dove-tailed groore, 
in which tbe jaws r r slide. Each of these jaws is made 
of Steel» and in the form of half a truncated cone, with a 
sliding dove-íail at tbe bottom of each, \vhicb enters the 
dove-tailed groove made across the circular end of tbe 
chuck. Figs. 17 and 18 are front and side views of one of 
the jaws. The cap t has a hollow screw cut within it, 
Tvhich fíts the externai screw o o, íig. 16; and likewise a 
plain cylindrical part, which exactly fits the cylindrical 
part p of the body of the chuck, and greatly assists in 
steadying- the cap bebind* ; and at the end of tbe cap is 
screwed or riveted a thick steel plate u «, figs. 13 and 14, 
the centre of which is pierced with a conical boIe,just wide 
enough to allow the jaws to project through it about half 
their length. 

In order to use this chuck, the cap is taken o£F, and the 
two jaws are slid from the centre, to admit the wire be- 
tween them ; the jaws are then closed upon the wire, and 
the cap is screwed on ; duríng this latter operation, wbat- 
ever eccentricity might at first have existed in the position 
of the jaws, is corrected by the pressure of the conical bole 
in the steel plate, upon the conical sides of the jaws; so 
that the mere act of screwing on the cap, necessarily brings 
tbe cylinder of wire placed between the jaws into the true 
centre of the chuck. 

This chuck is also well adapted for holding wire to be 
cut and tumed into small screws ; as well as for receiving 
and actuating drills of ali sorts and sizes in the lathe; and 
thus entirely saving tbe time which is generally lost in ad- 
justing them truly. 

To the workman desirous of making this chuck, the fol- 
lowing directions will be of use : — ^Take a piece of brass, or 

* In a gimilar manner to the chucks of Mr. Sazton'8 American latha, de- 
Bcríbed in rol. Y . page 105 ; and indeed Mr. Mordan, on seeing it, stated, that 
ha had also employed a similar means. We thisik the whole chuck woujd be 
improred, by adoptiog that manner of fitling it upon the laíhe-mandrel. 

XOITOX. 
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gun metal, one and three-quarter inches long, and tbe sapa^ 
in diameter; turn a hollow screw in one end of it, and fix 
it firmly on the mandrel of the lathe, so that there shall 
not be the least degree of shake (see the preceding note, 
Edit.) ; then, cut an externai screw on the other end of it, 
half an inch long, also leaving a plain cylindrical surface, 
of the same length, between the screw and the raised ring 
in which the lever-hole is made. In and across the externai 
flat end of this piece of brass, cut a dove-tailed groove ; 
then take a flat piece of steel, having a cylindrical stud, 
five-eighths of an inch thick, and the same in height, pro- 
jecting from the middle of its iipper face; shape and ad- 
just this piece of steel so that it shall fit the dove-tailed 
grooee accurately, and yet slide easily in it ; then turn the 
cylindrical stud into the figure of a truncated cone, five- 
eighths of an inch wide at bottom, and one quarter of an 
inch at top. Next, take a coUar of brass, or gun-metal, 
and cut in it a hoUow screw, to fit the externai one formed 
upon the first piece of brass ; also let into the outer end of 
this collar, a disc of sheet steel, one and three-quarter inch 
in diameter, and one-eighth of an inch thick, and fix it in 
its place by screws or rivets ; then pierce a hole through 
the centre of it, of a conical form, so as to fit the conical 
upper half of the steel stud. Next, screw the cap tight on 
the stud, and bore a hole truly in the axis of the chuck, 
through the stud, and continue it, till it reaches the screw 
of the lathe mandrel ; then take out the steel slider, and 
enlarge the hole drilled in the axis of the chuck, until it 
will receive easily the thickest wire that is wanted to be 
turned. Lastly, divide the steel slider, by a transverse cut, 
into two jaws, and angie them within, so that they shall 
hold firmly, whatever work may be put between them. 
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liX. — 0« the advantages attending the Division qf Labour, 
and the employment of Machmery^ By the celebrated 
Dr. A Smith*. 

^' The annual labour of every nation is the fund which ori- 
ginally supplies it with ali the Decessaríes and conveniences 
of life which it annually consumes^ and whieh consist 
either in the immediate produce of that labour, or in what 
is purchased with that labour from other nations. 

'^ According, therefore, as this produce, or what is puiv 
chased with it, bears a greater or smaller proportiou to the 
number of those who are to consume it> the nation will be 
better or worse supplied with ali the necessaries fc^r which 
it has occasion. 

'' But this proportion must, in every nation, be regulated 
by two difFerent circumstances ; first, by the skill, dexterity, 
and judgment with which its labours are generally applied ; 
and, secondly, by the proportion between the number of 
those who are employed in useful labour, and that of those 
who are not so employed. Whatever be the soil, climate, 
or extent of terrítory, of any particular nation, the abun* 
dance or scantiness of its annual supply must, in that par- 
ticular situation, depend upon tbese two circumstances. 

" The abundance or scantiness of this supply too seem» 
to depend more upon the fc^rmer of those two circum- 
stances, than upon the latter. Among the savage nations 
of hunters and fishers, every individual who is able to 
work, is more or less employed in useful labour, and en- 
deavours to provide, as well as he can, the necessaries and 
conveniencies of life for himself, or such of his tribe as aie 
either too old or too young, or too infirm to go a hunting 
or íishing. Such nations, however, are so miserably poor, 
that from mere want, they are frequently reduced, or at 
least think themselves reduced, to the necessity sometimes 
of directly destroying, and sometimes of abandoning, their 
infants, the old people, and those afflicted with lingering 

• From his '* Wealth of Nationn.'* 
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diseases, td perisli with hunger, or to be devoured by wild 
beaètsi Among civilized and thriving nations^ on the con-» 
trary, though a great number of people do not labour at 
ali, many of whom consume the produce of ten times^ fre- 
qtiently of á hundred times, more labotir than the greáter 
j>art of those ivfao work ; yet the produce of the whde la- 
bour of the ãociety is so gréat, that ali are often abundantly 
&ti})plied ; and a workmah even of the lowéôt and poorest 
brdei*, if be k frugàí ànd industrious, may enjoy a greater 
tíiare òf thé nècessãries and conveniences of life than it is 
possible for any savage to acquire. 

'' liie causes of this improvemebt in the productive 
]powers of lÀbour, and the order according to which it is 
produced, and is nãturally distríbuted among the diffeitent 
iranks and conditions of men in the society, make the sub« 
ject of this itíquiry. 

" The greàtest improvement in the productive powers of 
lábour, atid the greater part of the skill, dexterity, and 
judgment with which it is any where directed or applred^ 
&eem to hare been the effects of the division of labbur. 

'' The effects of the division of labour> in the general 
business of society> will be more easily understood, by con* 
Éidering how it operates in some particular manufactures, 
It is commonly supposed to be carried farthest in some very 
trifling ones ; not psrfaaps tfoat it really is carried fartfaer in 
t hem than in others of more importance ; but ih those tri- 
fljdg manufactures which are destined to supply the small 
Wants of but a small number of people, the whole number 
òf workmen must necessaríly be small; and those em- 
{doyed in every bk-anch of the work, can often be coUected 
into the same workshop, and be placed at once under the 
View ú( the spectator» In those great manufactures, on 
the contrary, which are destined to supply the wants of 
tíie great body of the people, every diíiRerent branch of the 
Work employs so great a nutnber of woiicmen, that it is im- 
pofisible to coUect them ali into the shop. We can seldom 
Ifee morO; at one time, than those çmployed in one single 
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branch. Though in 'such manufactures, ibelrefore, the wofk 
may be really divided intò a much grieater number of paris 
than in those of a triâing nature, the division is not near 
so obvious, and has accordingly been much less observed. 
" To take an example, therefore, from a very trifiing 
manufacture, but ene in which the division of labour has 
been very often taken notice of, the trade of the pin-maker; 
a workman not educated to this business (which the di- 
vision of labour has rendered a distinct trade), nor ac« 
quainted with the use of the machinery employed in it (to 
the invention of which the same division of labour has pro- 
bably given occasion), could scarce, perhaps, with his ut- 
most industry, make one pin in a day, and certainly could 
not ínake twenty, But in the way in which this business 
is now carried on, not only the whole work is a peculiar 
trade, but it is divided into a number of branches, of which 
the greater part are likewise peculiar trades. One man 
draws the wire, another straightens it, a third cuts it,* a 
fourth points it, a fifth grinds it at the top for receiving the 
head ; to make the head requires tvvo or three distinct ope- 
rations, to put it on is a peculiar business, to whiten the 
pins is another ; it is even a trade by itself to put them 
into the paper ; and the important business of making a 
pin, is, in this manner, divided into about eighteen distinct 
operations, which, in some manufactories, are ali performed 
-by distinct hands, though in others the same man will 
sometimes perform two or three of them. I have seen a 
small manufactory of this kind, where ten men only were 
employed, and where some of them consequently performed 
two or three distinct operations. But though they were 
very poor, and therefore indifFerently accommodated with 
the necessary machinery, they could, when they exeited 
themselves, make among them about twelve pounds of pins 
in a day ; tbere are in a pound upwards of four thousand 
pins of a middling size ; those ten persons, therefore, could 
make among them upwards of forty-eight thousand pins 
in a day ; each person, therefore, making a tcnth part of 
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forty-eight thousand pins, might be considered as making 
four thousand eight hundred pins in a day ; but if they had 
ali worked separately and independently, and without any 
of them having been educated to this peculiar business, 
they certainly could not each of them have made twenty, 
perhaps not one, pin in a day ; that is, certainly not the 
two hundred and fortieth, perhaps not the four thousand 
eight hundredth^ part of what they are at present capable 
of performing, in consequence of a proper division and 
combination of fheir different operations." 

*' This great increase in the quantity of work, which/in 
consequence of the division of labour, the same number of 
people are capable of performing, is owing to three different 
circumstances ; first, to the increase of dexterity in every 
particular workman ; secondly, to the saving of the time 
which is commonly lost in passing from one species of 
work to another ; and, lastly, to the invention of a great 
number of machine^, which facilitate and abridge labour, 
and enable one man to do the work of many, First, the 
improvement of the dexterity of the workman, necessarily 
increases the quantity of work he can perform ; and the 
division of labour, by reducing every man^s business to 
some one simple operation, and by making this operation 
the sole employment of his hfe, necessarily increases very 
very much the dexterity of the workman, A common 
smith, who, though acoustomed to handle the hammer, has 
never been used to make nails, if upon some particular oc- 
casion he is obliged to attempt it, will scarce, I am a$sured, 
be able to make above two or three hundred nails in a day, 
and those too very bad ones. A smith who has been ac- 
customed to make nails, but whose sole or principal busi- 
ness has not been that of a nailer, can seldom, with his ut- 
most diligence, make more than eight hundred or a thou- 
sand nails in a day. I have seen severdl boys, under 
twenty years of age, who had never exercised any other 
trade but that of makings nails, and who, when they exerted 
themselves,. could make each of them upwards of two thou- 
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sand three hundred nails ih a day. The mdcing of a nail, 
howevet^ is by no means or^e of tfae simplest operations. 
The same person blows the bellows^ stirs or mends the fire, 
as there is occasiou^ heats the iron^ and forges eveiy pari of 
the nail. In forging the head, he is obliged to change his 
tools. The diíTerent operations into which the making qf a 
pin or of a metal button^ is subdivided, are ali of them 
much more simple ; and the dexterity of the person, of 
whose life it has been the sole business to perfonn theoi, is 
usually much greater. The rapidity witfi which some of 
the operations of those manufactures are performed, ex- 
ceeds what tt^ human hand could, by tho^e who had never 
seen them, be supposed capable of acquiring. 

'' Secondly, the advantage which is gained by saving 
the time commonly lost in passing fropi one sort oí work to 
another, is much greater than we should at ârstviewbe 
apt to imagine it. It is impossible to pass very quickly 
from one kind of work to another that is carried on in a 
different place, and with quite different tools. A country 
weaver, who culiivates a small farm, must lose a good deal 
of time in passing from his loom to the field, and firom th^ 
field to his loom. When the two trados can be carried ou 
in the same workshop> the loss of time i^ no doubt mucb 
less. It is even in tbis case^ howeyer, very considen^le» 
A man commonly loiters a little in tuming bis hand from 
one sort of employment to another. When be fírst begipp 
the new work, he is seldom very keen and hearty ; hi^ 
mind, as they say, does not go to it ; and for sopie time h^ 
rather trifles than applies to good purpose. The habit qf 
sauntering^ and of indolent careless application, jvfaích k^ 
naturally^ or rather necessarily, açquired by every countiy 
workman^ wbo is obliged to change bÍ9 iooh every hal|f 
hour, and to apply bis hand in twenty different ways, al- 
most every day of his life, render^ him alniost alw^yp 
slothful and la2y, and incapable of any vigorous appUcfM- 
tion, even on the most pressing occasions. Independent, 
therefore, of this deficiency in point of dexterity, tbis caus^ 
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aloiie sdust alwf^ys reduce oonsiderably tbe quantity òf 
work which he is capal>le of performing. 

'* Thirdly and lastly, eyery body must be sensible how 
inucb liajbour is fi^cilitated and abridged by tbe application 
of proper machinery. It ia unneces9ary to give any exam-^ 
pie. I shall only observe^ Uietefore, that the invention of 
fdl those inachines, by which labour is so much facilitated 
and al»ridgedy seems to faave been oríginally owing to tbe 
division of labdur. Men are mucrh more likely to disco ver 
easier and readier methods of attaining any object^ wbeo 
the whole attention of their minds is directed towards that 
object, than when it is dissipated among a great variety of 
things. But in consequence of the division of labour^ the 
whole of every man's attention comes naturally to be di-r 
rected towards some one very simple object. It is naturally 
4:0 be expected, therefore> that some one or other of those 
.¥rho are employed in each particular branch of labour^ 
^ould soon find out easier and r.eadier methods of perform- 
ing their own particular work, wherever the nature of it 
ftdmits of such improvement. 

'' A great part of the machinea made use of in those 
manufactures in which labour is most subdivided, were ori- 
^nally the inventions of còmmon workmen, who, bdng 
£ach of them employed in some very simple operation, na^ 
turally tumed their thoughts towards fínding out easier and 
readier methods of performing it. Whosoever has bee* 
jmuch accustomed to visit such manufactures, must fre- 
quendy have been shown very ingenious machines, which 
were the inventions of such workmen, in order to facilitate 
and quicken their own particular part of the work. In the 
£rst steam-engines, a boy was constantly employed to open 
and shut, alternately, the communication between the boiler 
and the cyUnder, according as the piston either ascended 
or descended. One of those boys, who loved to play with 
hiB companions, observed that, by tying a siring fiom the 
handie of the valve which opened the communication, to 
another part of the machine, the valve would open and 
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shut without his assistance^ and leave him at liberty to di- 
vert hroiself with his play-feIIo\vs. One of the greatest 
improvements that has been made upon this machine, since 
it was first invented^ was in this manner the discovery of a 
boy who wanted to save his own labour. 

" AU the improvements in machinery, however, have by 
no means been the inventions of those who had occasion 
to use the machines. Many improvements have been made 
by the ingenuity of the makers of the machines, when to 
make them became the business of a peculiar trade ; and 
some by that of those who are called philosophers, or men 
of speculation, whose trade it is, not to do any thing, but 
to observe every thing; and who, upon that account, are 
often capable of combining together the povvers of the raost 
distant and dissimilar objects. In the progress of society, 
philosophy or speculation becomes, like every other em- 
ployment, the principal or sole trade and occupatíon of a 
particular claes of citizens. Like every other employment, 
too, it is subdivided into a great number of different 
branches, each of which affords occupation to a peculiar 
tribe or class of philosophers ; and this subdivision of em- 
ployment in philosophy, as well as in every other business, 
improves dexterity, and saves time. Each individual be- 
comes more expert in his own peculiar branch : more work 
is done upon the whole, and tbe quantity of scieuce is con- 
siderably increased by it. 

" It is the great multiplication of the productions of ali 
the different arts, in consequence of the division of labour, 
which occasions, in a well governed society, that universal 
opulence which extends itself to the lowest ranks of the 
people. Every workman has á great quantity of his own 
work to dispose of, beyond what he himself has occasion 
for; an<J .every other workman being exactly in the same 
situation;, he is enabled to exchange a great quantity of his 
owp.-goo^síof" a great quantity, or, what comesMo the same 
thijlg, for .the price of a great quantity, of theirs- He 
supplies them abundantly with what they have occasion 
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for, and they accommodate him as amply with what he 
has occasion for, and a general plenty diíFuses itself through 
ali the different ranks of society. 

'' Observe the accommodation of the most common artí- 
ficer or day labourer, in a civilized and thríving country, 
and you will perceive the great number of people of whose 
industry a part, though but a small part, has been employed 
in procuring him this accomniodation. The wooUen coat, 
for example, which covers the day labourer, as coarse and 
as rough as it may appear, is the produce of the joint la- 
bour of a great multitude of workmen ; the shepherd, the 
sorter of the wool, the wool-comber or carder^ the dyer, the 
scribbler, the weaver, the fuller, the dresser, with many 
others, must ali join their different arts, in order to complete 
even this homely production. How many merchants and 
carríers besides must have been employed in transporting 
the materiais from some of those workmen to others, who 
often live in a very distant part of the country ! How 
xnuch commerce and navigation in particular, how many 
ship-builders, sailors, sail-makers, rope-makers, must have 
been employed, in order to bring together the different 
drugs made use of by the dyer, which often come from the 
remotest corners of the world ! What a variety of labour, 
too, is necessary, in order to produce the tools of the 
meanest of these workmen. To say nothing of such com- 
plicated machines as the ship of the sailor, the mill of the 
fuller, or even the loom of the weaver, let us consider only 
what a variety of labour is requisite, in order to form that 
very simple instrument — the shears with which the shep- 
herd clips the wool. The miner, the builder of the furnace 
for smelting the ore, the feller of the timber, the burner of 
the charcoal to be made use of in the smelting-house, the 
brick-maker, the brick-layer, the workmen who attend the 
furnace, the mill-wright, the forger, the smith, must ali of 
them join their different artft, in order to produce them. 
Were we to examine, in the same manner, ali the different 
parts of dress and household furniture, the coarse linen 

VOL. VI. T 
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shirt which he wears next his skin, the shoes which cover 
his feet, the bed which he lies on^ and ali the different parts 
which compose it, the kitchen grate, at which he prepares 
his victuals, the coals which he makes use of for that pur- 
pose, dug from the bowels of the earth, and brought to 
him, perhaps^ by a long sea and land carriage ; ali the 
other utensils of his kitchen, ali the fumiture of his table, 
the kniyes and forks, the earthen or pewter plates upon 
which he serves up and divides his victuals, the different 
hands employed in preparing his bread and his beer, the 
glass window which lets in the heat and the light, and 
keeps out the wind and the rain ; with ali the knowledge 
and art requisite for preparing this beautiful and happy in- 
yention, without which these northem parts of the world 
Would scarce have afforded a very comfortable habitation, 
together with the tools of ali the different workmen em- 
ployed in producing those different conveniences. If we 
examine, I say, ali things, and consider what a variety of 
labour is employed about each of them, we shall be sensible 
that without the assistance and co-operation of many thou- 
isands, the very meanest person in a civilized country could 
not be provided, even according to what we very falsêly 
imagine the easy and simple manner in which he is com- 
monly accommodated. Compared, indeed, with the more 
extravagant luxury of the great, his accommodation must 
no doubt appear extremely simple and easy ; and yet it may 
be true, perhaps, that the accommodation of European 
princes does not always so much exceed that of an indus- 
trious and frugal peasant, as the accommodation of the 
latter exceeds that of many an Afrícan king, the absolute 
master of the lives and liberties of ten thousand naked 
aavages." 



275 

LXI, — Onjine anddtlicate Steel Works. By the Editor. 

The French term these fine steel works, jewelleiy works, 
ar bijouterie d^acier; such, for instance, as dress swords, 
buttonSy &c. &c., many of which exceed in príce articles 
made in gold or silveir, by reasoa of the great quantity of 
ingenious workmanship employed in their manufacture* 
And, indeed; they exhibit a great display of skill in the 
tástefal arrangement or corabination of the various parts 
composing them, and such indeed as is only to be found in 
a few excellent workmen, and who of course obtain high 
prices for their ptoductions. Still, however, the component 
parts of these exquisite woiks are, for the most part, made 
in the large way by persons whose business it is, and who 
afford them at a cheap rate, both by the division of labour, 
and by employing women and children to perform the chief 
part of the operations, in situations where iron and coal are 
abundant, and a living is to be obtained on moderate terms. 
Such parts are the diamond cut steel beads and studs in 
particular, and which are largely employed in the decora- 
tions of the various articles. 

These steel beads and studs are formed either of well 
annealed sheet or hoop iron ; or, which is better, of cast 
steel decarbonated, and which is thereby reduced to the 
State of the softest and purest iron, and is entirely free 
from the defects of the ordinary iron, such as flaws, blisters, 
8lc., which are often found in articles made of common iron, 
after being case-hardened, but upon which, nevertheless, 
much expensive work had been bestowed. Some, indeed, 
of the more experienced workers in these steel works, se- 
lect that kind of Swedish bar iron for this purpose which, 
on being broken, presents a shining crystallized fracture ; 
but we sbould always prefer the decarbonated cast-steel. 

If small steel beads are to be made, small holes are first 
pressed through the sheets of iron, by kneans of the tools 
termed beds and punches, used in fly-presses; and the 
beads are then afterwards pressed out, by other similar 

t2 
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tools, of rather larger sizes, according to the intended 
beads ; and the punches being also formed with slender 
points^ to enter the holes already presscd, and with shoul- 
ders, which act in the larger holes formed in the beds ; 
and thns they press or cut out the blanks to form the beads, 
with holes through the centre of each. These blanks are 
then shaped to the spherical form, by taking each up upon 
a pointed steei tool, held in a file haft, and laying it upoii 
a hard wood fihng-block, with a proper file, rounding each 
end of it in succession. The beads are then ready to be 
case-hardened, previous to their being cut into fucets, both 
of which opera tions will be described hereafter. 

For steeI studs, whether round or oval, the blanks are to 
be cut out of sheet iron, by means of beds and punches, 
in the fiy press ; but no holes are made through them ; 
instead of which, a shallow slit is cut or indented in the: 
middle of each, by a small chisel-shaped punch, with the 
aid of a small hammer, and which slit is made to receiv^e 
the chisel-shaped point of an iron wire, and to retain it 
sufficiently firm, when driven in, that it may not fali out 
during the after progress of brazing or soldering it, and 
which process is effected in a nearly similar manner to that 
described in the article on making solid and hoUow screws, 
namely, by enclosing a considerable number of them in a 
wrapper of coarse wetted paper, together with scraps of 
brass, and a little bórax ; and then enveloping the whole 
in a casing of plastic clay, and leaving only a small aper- 
ture in it ; and, when it is become sufficiently dry and 
hard, exposing it to the heat of a forge fire, carefully tum- 
ing it about from time to time, until the fumes of the 
melted zinc are seen to escape through the aperture, when 
it must be taken out of the fire, and be roUed about upon 
the ground, to diffuse the brass equally amongst the studs. 
When cold, it must be broke open, and the wire shanks 
will then be found to be firmly affixed or soldered to the 
backs of the studs, and ready to be screwed or rivetèd into 
iKe different pieces, to which they are to be finally affixed, 
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as the nature of the works may require. The faces of the 
rouad or oval studs are then to be rounded off with files,- 
they being firmly held in pliers, by means of their shanks, 
during that operation. They will then be ready to be case- 
hardenedy and which operation is to be performed upon 
them, as in the case of the beads, previous to cutting facets 
upon them, the shanks, however, are to be enclosed in 
small masses of clay, to prevent the action of the case- 
hardening upon them. 

To case-harden the Studs or Beads, '—This process. is 
performed upon a considerable number of these at once, by 
putting them into shallow boxes or trays, made of sheet- 
iron, by turning up their sides at a right-angie ali around, 
pinching the corners close, and securing them, by turning 
them back, and riveting them to the sides or ends. A 
layer of bone-dust, from which the volatile parts had been 
previously removed, by the distillers of ammonia, is then 
spread over the bottom of a box, then a layer of the studs 
or beads, upon which another layer of bone-dust is to be 
spread ; then another of the beads or studs, and so on, un- 
til the tray is nearly fiUed, the uppermost layer being al- 
ways coniposed of the bone-dust. The tray thus filled is 
then placed in a grate ordinarily forraed of a few bars of 
iron, laid upon bricks, and with others in front, placed be- 
tween loose bricks, which constitute the sides of the grate, 
and are gjenerally built up within a recess or fire-place, fur- 
nished with a proper ohimney, so as to afFord a gentle 
draught, capable of maintaining an uniform red heat in the 
fuel, which is pit coal, as well as in the tray and its con- 
tents, for several hours ; or until the carbon in the bone- 
dust has performed its ofEce of converting the iron into 
•teel. The tray is then to be -removed from the fire, and 
ts contents, bone-dust and ali, are to be thrown red-hot 
into cold water. The studs or beads will now be found in 
the State of hardened steel, with the exception of the wire- 
shanks in the studs, which are still soft iron. 

The facets are cut upon ihe beads or studs by means of 
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a flat horizontal lap, as it is termed^ or a wheel of pewter, 
rapidly turned round, and fed with flour enaery and waíer, 
applied upon a few bristles tied together in the manner of 
a painter's brush or tool, the lap running in a shallow flat 
çistern; with a border around it^ to prevent the emery and 
water from escaping ; and another border around the hole 
in its centre^ through which the spindle of the lap passes 
in the usual manner. 

The beads are heid upon pointed steel stems, driven 
through the holes in them, whilst cutting the facets upon 
them; and the studs are held by their wire shanks, in a 
kind of hand-vices, during that operation. The steel stems 
for the beads, and the hand-v^ices for the studs^ being affix- 
ed in cylindrical wooden hafts orJiandles, which have se- 
yeral rows of flattened faces formed around them, their 
whole length, and which are equally divided, according to 
the number of facets which are to be cut upon the studs 
or beads. These flattened parts of the handles lodge or 
rest upon horizontal bars or supports, which are held by 
screws upon upright wings affixed in the table, around the 
lap, and so that their positions can be varied, according to 
the diflferent inclinations to be given to the studs or beads 
whilst cutting the facets upon them, and are regulated, 
accordingly, for every different form or size of the studs or 
beads, as may be requisite ; but, as many dozens of the 
same kind are always cut at one time, so these alterations 
do not often require to be made. 

In this manner, and by regularly changing the circular 
and angular positions of the studs or beads, during the 
operation of cutting the facets upon them, and by dint of 
the skill acquired from being constantly in the habit of 
doing such work only, a great number may soon be cut. 

The polishing of the studs or beads. — This is eíFected, in 
the case of the studs, by aflixing a number of them upon 
a cement-block, by warming the cement before a fire, until 
it is suíEciently softened to permit the shanks of the studs 
to be stuck iuto it, and their flat backs be brought into 
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çoDtact with the cetnent. When cold, a sheet of many of 
these studs, planted closely adjoining to each other, will be 
ready to undergo the preparing and polishing processes. 

The first of the preparing processes consists in applying 
finely washed emery and water, by means of a large hard 
ílat brush, made for the purpose, for a considerable length 
of time, or until it has, by being thus rubbed cross-wise, in 
many different directions, obUterated the scratches left by 
the emery in cutting the facets upon the studs. This is to 
be succeeded by a similar appUcation of a black prepared 
iron stone and water, and which is to be continued long 
enough to completely remove the fine emery marks. The 
studs will now be prepared to receiye the polish ; this is 
efFected by means of putty, or the combined oxides of ^ 
mixture of lead and tin, finely levigated ; and it is applied, 
mixed either with water, or, still better, in proof spirít> 
upon the palms of the hands of women, for a considerable 
length of time ; and, indeed, until the fine black polish or 
lustre of hardened steel is at length produced. 

No effectual substitute for the soft skin which is only to 
be found upon the delicate haniís of women, has hitherto 
been met with. 

In polishing beads, a diíFerent method is pursued ; the 
beads being strung upon a ring of wire, are, firstly, prepared 
by applying them against a circular brush, turned in a 
lathe, and supplied with oil and emery, until the marks of 
cutting the facets are effaced. They are next heid against 
other circular brushes, supplied with finely washed emery 
and oil, until the scratches left by the coarser emery are 
removed ; and are, lastly, polished by means of putty, ap* 
plied with water, or proof spirít, upon the fingers of 
women. 

The cement above mentioned is chiefly composed of 
pitch, powdered brick-dust, short cut tow, and a littte 
bees' wax. 

The Editor recoUects seeing at the Soho manufactory, 
near Birmingham, many years since, the large flat brushçs 
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used in removing the marks of the emery, actuated by 
cranks^ driven by a water-wheel ; and thus effecting a con- 
siderable savin^ in human labour. 

The Steel beads are usually employed in forming the 
Bhelis and the pummels of steel dress sword hilts^ by string- 
ing them upon iron wires, the ends of which are secured 
by being riveted in holes prepared to receive them ; the 
wires are also farther secured by being passed through 
small Steel loops^ which are screwed or riveted into holes 
niade in the different parts of the steel woiks, between the 
ends of the wires. 

The steel studs are secured, either by riveting or screwing 
their shanks into holes prepared to receive them ; and both 
studs and beads are employed in the same pieces of work, 
according to the nature of them, and the skill and taste of 
the workman. 

Steel buttons are formed of circular plates of decarbon- 
ated cast-steel, with iron shanks soldered upon their backs; 
and their faces are ornamented in a variety of ways, either 
by shaping them by filing, piercing, drilling, &c. &c., 
ivhilst in a soft state ; as also by grinding flutings in them, 
by applying them to the rounded edges of pev^terlaps, turned 
in the lathe, and supplied veith emery and water, after they 
have been case-hardened ; when they may be cemented 
upon blocks, and be polished in either of the before men- 
tioned modes. They may then be enriched by having 
studs riveted or screwed into the holes previously prepared 
to receive them. They may likewise be blued, by heat 
carefully applied ; and, in fact, may be decorated in an 
iníinity of ways, too numerous to be detailed here. 

Hollow steel beads, cut into facets, are made of circular 
decaibonated cast steel plates, the edges of which are first 
raised only in a slight degree, in dies \^ith punches made 
to correspond to them, in íy presses; then, in other dies 
and punches, which gradually bring the edges nearly up- 
right or cylindrical ; the steel being carefully annealed be- 
tween each operatioii -, and, finally, entirely cylindrical. In 
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this state^ the flat bottom is to be renioved^ aod a cylin- 
drícal ring will then be formed. The ends of this ríng are 
then to be gradually contracted, by placing them between 
proper dies^ in the fly press, and continuing to anneal them, 
as before mentioned ; until at length the ópen ends wilI 
nearly close, leaving merely sraall holes in their centres; 
and their formswill become spherieal, or oval, according to 
the ghapes of the dies employed. When this process has 
been thus efFected, they may be case-hardened, and be then 
cut into facets by the lap, and aíterwards be polished, in 
either of the before mentioned ways, 

The parts of a fine steel dress sword are the pummel, the 
gripe, the ferril, the bow or guard for the hand, the cross, 
and the shell. The pummel is generally formed in the 
shape of a vase, and is made hollow, for the sake of light- 
ness. It ought to consist of several parts, raised out of 
decarbonated sheet cast steel, and which can be as readily 
worked into shape by the hammer as silver ; and be after- 
wards soldered together with silver solder, which is much 
less visible in the joints than brass or spelter solder. The 
ferril can also be raised bv the hammer entire out of sheet 
steel, or be formed into a ring, and soldered together. The 
gripe ought also to be made of two separate parts, raised 
out of sheet steel by hamniering, and soldered together at 
their edges. The shell, vi^hich is generally of an oval figure, 
and rather concave in the inside, should also be made of a 
decarbonated cast-steel plate. As for the bow and the 
cross, they ought to be forged of mild cast-steel, and not 
of iron as usual, as that abounds with veins, and the other 
defects formerly mentioned, which cause blemishes in those 
parts of the work most exposed to the eye. The pummel, 
gripe, and shell are frequently decorated with open wOrk, 
fiUed in the openings with rows of beads, strung upon wires; 
and are also ornamented with studs.- The bow and cross, 
after the forging, are usually shaped by fiiing them ; and 
the bow is frequently embellished with studs on both sides 
of it, which are secured in holes made tiirougb^the bow, 
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by filing the shanks of the sluds wedge-like, or with a flat 
surface upon each, tapering away to their points, and a 
rounded or cylindrical surface also ; and the two flat sur- 
faces being brought into contact, on placing the studs in 
the hole, from each side of the bow ; they will, if well fítted, 
wedge each otber tight, on being driven in by hammering 
them. Previous, however, to using the studs, the bow 
should be hardened, by heating it in bone-ashes to a proper 
heat, and quenchmg it in boilmg water, which is quite 
sufficient to harden so slender a subject, and will not en- 
danger its flawing or cracking in the process. The cross 
ought also to be hardened in a similar manner. Those 
parts which are composed of decarbonated cast-steei, must 
be submitted to the case-hardening process, in a somewhat 
similar manner to the beads and studs above mentioned* 
The broader, flat, concave, or convex surfaces of the shell> 
gripe, and pummel, as well as the smaller ones also, of ali 
the parts, ought, after being hardened, to be ground either 
upon the flat faces, or the rounded edges of pewter laps, 
turned in the lathe, with the application of flour emery 
and water, at first with a coarser emery, aiíd successively 
with a finer washed emery, until they are at length pre- 
pared for the polishing process with putty. The laps being 
mounted upon horizontal spindles, and surrounded with 
pieces of wooden hoops, affixed in the shallow troughs 
which contain the emery and water, in order to prevent the 
emery and water from being dispersed ali around the laps. 
The studs, cut into pohshed facets, in the manner above 
described, are sometimes further enriched by being mounted 
in beaded collets. These are small flat steçl oval or circular 
plates, with a hole in the centre of each to receive the shank 
of the stud, and a recess, the size of the face of the stud ; 
and which, when mounted in these collets, have a fine 
effect. The collets are made by being struck in dies, which 
have beaded borders cut in them, after which, they must 
be cut into form by beds and punches, hardened and fi- 
nished by being first held against brushcs, turned in the 
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ktfaé, and supplied with emery and oil; and, lastly, polished 
by the hand with putty. 

There are also two fine steel tassels usually affixed to 
eacb dress sword hilt ; these, generally, consíst of beads 
stning upon wires, and connected with a bell-shaped po- 
lished steel top, by means of steel split rings, which rings 
are manufactured by persons who make it a peculiar trade. 

Steel dress hat loops are formed much in the abpve man*- 
ners, as are also watch-chains, the various parts composing 
which are linked together by split rings. 

In order to render the larger hoUow steel beads capable 
of being linked together with split rings, an iron wire must 
be inserted in each bead, in the foUowing manner ; one end 
of the wire being first bent double, and a small eye or loop 
formed in it, by bending it with pliers, whilst another wire 
was inserted in the doubling, it must be placed in the bead, 
with the loop in contact with it. The other end of the 
wire is then to be doubled, the doubled end inserted in the 
bead, and a similar loop formed in it, by driving a wire 
through it. The bead can now be readily linked to others. 
Smaller steel beads are strung, several at once, upon a 
looped wire, in a similar manner. Should the holes in the 
beads be very small, the wire may be filed away half its 
thickness, previous to doubling it. 

We have now touched upon the chief component parts 
of these beautiful articles of steel jewellery ; but the variety 
is endless ; and só of course are the different methods em- 
ployed in constructing them. What we have stated will 
be sufficient to enable our readers to comprehend the ge- 
neral nature of their construction ; and we have suggested 
various improvements, which are well worthy of adoption. 

We shall complete this article, by addinç the French 
description of the manufacture of Bijouterie d^Acier, con- 
tained in the Dictionnaire Technologique, together with 
some remarks. 

. This kind of manufacture is now become of great im- 
portance to Francc. It was introduced about the year 1740, 
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and renaained for a long time statiouary, and its products 
were inferior to those of our neighbours; but for these 
twenty years past it has dispated the superiority with that 
of English manufacture. 

* It at one time appeared impossible for us to acquire a 
high degree of perfection in this branch, and several fo- 
reigners in vain endeavoured to introduce the manufacture 
ófbijouterie d'aeier into France, although tbe diíFerences in 
price and iinisb were in our favour ; but, since then, tbe 
greater command of capital has enabled us to improve our 
manufacture, so that it now rivais that of Italy, Spain, 
Prússia, Rússia^ and even of England itself. 

Cast steei is generally employed in the íiner kinds of 
bijouterie d^acier ; sometiraes, indeed, the bést kind of iron 
is used, which is ceniented, or case-hardened after the 
articles are formed, and they will then take a polish. When 
these works are thin, such as those which are intended to 
omaraent cabinet-work, to form borders, &c., they employ 
cast-steel, rolled to the proper thickness, aijd which they 
cut into shape either with shears, or with beds and punches 
in the fly-press, and thus leave little to do, excepting the 
rounding off the edges with files. This is the process fol- 
lowed by M. Frichot, of Paris. Other manufacturers have, 
however, lately practised with success a peculiar process 
fpr softening the cast-steei, and then making it take,. by 
ineans of dies, in the fly-press, ali kinds of forms, and thus 
to dispense with the chasing, to abridge the labour, and 
lessen the cost, and they can thus afíbrd ornamenta of 
great perfection at but little expence. It was a M. Schey 
who introducéd this process. 

When tbe pieces of work are sraall, but of a certain 
breadth, and their surfaces are smooth, they cut thera out 
of rolled iron by nieans of beds and punches in the fly- 
press ; they then finish them with the file, and case^-harden 
them. They are aiso formed in the same manner out of 
sheet-steel, bat which, of couree, need not to be càse- 
bardened. 
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When the works are of a larger size, such as clasps for 
work-bagSypouches, purses^ Scc, sword-mountiDgs, buckles^ 
snuíFerSy &c.^ they are cast in soft iron, finisbed and ce- 
mented, or ca^e-hardened. 

The diamond-cut studs^ with whicb the greater pari of 
these bijoux d^acier are omameuted, have screwed 8tem«| 
by which they can be securely affixed in screwed holes» 
formed in the places to be decorated with them. These 
a]'e hardened^ and the facets aie cut upon them in the 
same manner as they are cut upon the precious stones, 
namely^ by the lapidaries' mill. 

Ali the rarious indispensable manipulations employed in 
the fonnation of these kinds of works, are too numerous to 
be described in a work of this nature ; they are executed by 
the aid of the file, the lathe^ the chisel, and the burnisher. 
The most important of ali, however, is the polishing ; this 
is the most difficult part, it requires the most care, and 
chiefly augments the price of those objects whose polish is 
the most perftct. 

Before they had found out a mechanical means of po- 
Jishing, with great celerity, these small pieces of steel, 
they commenced by preparing them upon a mill or lap ; 
here they removed the coarser file marks ; they then 
smoothened them with other appropriate mills, such as 
those formed of wood> lead, zinc, or tin, and with emery 
still finer and finer ; and, finally, they fínished them upon 
mills of the same materiais, upon which were applied the 
charcoal of the fir-tree, colcothar or crocus (rouge 
d^AngleierrÉ), or the putty of tin, and thus they at length 
obtained afine polish, but the work was exceedingly tedi,o^s, 
and of course expensive. 

The process employed in polishing needies, has also been 
ingeniously applied in this species of manufacture. M. M. 
Toussaint, the father and son, of Rancourt, in the depart- 
ment of Ardennes, took out a brevet for this invention, 
which is now expired. It appearsi that they were the first 
of our manufacturers who made this useful appliçation, 
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and which has given a greftt superioríty to our bijouterie 
tTacier. The following is the process : 

They placed a certain quantity of these Bmall works in 
a hollow cylinder^ mounted upon axes; and turned either 
by the power of a water-wheel, a horse, or a steam-engine ; 
they likewise enclosed with them; emery, sand, bríck, glass» 
the oxides of iron, &c.^ ground in water, and rednced to 
the consistence of a soft paste. Each piece became thus 
polished on ali sides, by the rotatory movement of this cy- 
linder ; but, in order to produce a fine polish, the motion 
should be slow, and continued without intermission for at 
least twenty-four hours. This first operation being ter- 
minated, they then carefuUy washed ali the pieces clean^ 
and turaed them in another cylinder, in the dry state, for 
twenty-four hours longer, in contact either with crocus, 
putty of tin, or the black oxide of iron. They thus ob- 
tained a very brilliant polish. 

The same machine miíxht be made to turn a considerable 
quaiitity of these hollow cylinders, so that the works need 
never stand still. 

When we would impress upon these bijoux d^acier, by 
nieans ofdies, in thefly-press, workmanship, more or less 
costly, it is of grcat importance that the steel should be 
rendered as soft as possible, in order that it may receive a 
perfect impression. M. Jacob Perkins has invented an 
exceedingly ingenious process for decarbonating cast-steel, 
and by which it is considerably softened ; and, after receiv- 
ing the impression of the dies, it is finally to be case- 
hardened. 

To efFect the decarbonization, he encloses the steel in a 
cast-iron box, the sides of which are three quarters of an 
inch in thickness, and whose cover shuts as closely as 
possible, and is, besides, welUuted. The steel lies upon a 
bed of iron filings, at least half an inch thick, arfd is 
besides entirely surrounded with them. This box is placed 
on a forge fire, and made to receive a high red heat for 
four hours ; it is then left to cool very slowly in the fire. It 
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is of importance to prevent the air fròm entering the firè- 
place, in order to do which, the fire is covered with a layer 
of cbarcoal dust^ six or seven inches thick, and which aiso 
extinguishes the íire. 

To recarbonize the steel, M. Perkins employs animal 
charcoal, made by burning leather, and reducing it after- 
wards to powder. In cementing the steel, he places it in 
a box, similar to that above described, and surrounds it for 
the thickness of an inch with this powder. He then places 
the box in a furnace, similar to that employed in the fusion 
of brass, and gives it a light red heat ; it here remains from 
three to íive hours, according to the greater or lesser thick- 
ness of the Steel; after which it is instantly quenched in 
water to harden it. 

The best cast-steef is generally preferred for these kinds 
of works. L. 

Remarks by the Editor. — We have seen small articles 
of cabinet work, and also ladies' work boxes, &c., orna- 
mented with mountings of polished steel at their comers, 
their edges, and other parts of them, and which are sold 
as being of French manufacture. Now, as these articles 
are afforded at low prices, so it is evident that the French 
must be possessed of means for producing this polish upon 
steel in a quicker and less expensive manner than we are 
accustomed to employ. The steel mountings above alluded 
to, were in the form of clips for the comers, borders for the 
edges, plates or escutcheons, &c. &c., and were formed of 
thin flattened steel, possessing a beautiful polish; they 
were affixed by means of diamond-cut steel studs, the stems 
of which were pointed, for the purpose of being drí ven into 
the wood. Now, we suppose that the French workmen 
have availed themselves of a process which has been for 
some time successfully employed by the Geneva watçh- 
makers, in finishing the ílat surfaces of the steel parts 
constituting their works, namely, after previously smoothen- 
ing them, by grinding them upon the surfaces of flat laps 
or mills, either formed of pewter, or of a mixture of lead 
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hardened by tin, witb emery and water applied in the 
manner we have before described ; they polished them upon 
similar laps formed of zinc, and coated iivith crocuR, em* 
bedded into their surfeces by means of a burnisher of agate 
or blood-stone. We also think it likely that they may have 
availed themselves of the mode of polisbing steei, employed 
by the cutlers, and particularly in íinishing the rounded 
parts of the edges, viz. by employing wheels formed of 
wood, and having their cylindrical edges rounded periphe- 
ries, or flat sides covered with soft buffola or buck-skin 
leather glued upon thera.* These leather surfaces, after 
being turned smooth, have crocus, in the state of a fine 
dry powder applied to them from time to time, whilst the 
articles to be polished are held in contact with the rima or 
faces of the wheels, the latter being also caused to revolve 
at a moderate speed oniy, as toó rapid revolutions would be 
prejudicial to their proper eifect, and might sófteu the 
steei, by heating it. We have no doubt that either of 
these meihods may be employed in giving the black lustre 
or polish to articles in bijouterie d*acier, with a beneficiai 
result, and it highly behoves us to employ every possible 
means of recovering that preference, which our fine steel 
works have enjoyed for so many years past over those of 
other countries. 

With regard to the mode of polishing steel, said to be 
employed by the needle-makers, it may possibly answer 
for those works where sharpness or delicacy of (inish are of 
no importance to be preserved, as it must undoubtedly have 
tl^e eíFect of blunting or rounding ali the projecting parts; 
apd although so many different materiais are mentioned, as 
being to be enclosed with the articles tobe polished, within. 
the revolving cylinders, yet it appears to us that it is not 
intended that they should ali be used at once ! On the 
contrary, we suspect, that in the specification of the brevet, 
tho^e different substances were enumerated, in order that 
anyof thpra might be separately employed to produce the 
abrading eflfect ; but that in the abridgment of it, they were 
ali confounded together. 
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LXIL — 0/4 making sotid and hollow Screws, for Vice$, 
Presses, Waggon-jacks, Sçc. By the Editoç. 

We think it desirable, in addition to what we have given 
in the articles oa screw-making, contaíned in our present 
number, to afford our readers a descríption of tbe singular 
methods employed by the standing vice-makers, and which 
we believe are peculiar to theoi^ as we have not seen them 
practised by any other workmen. 

Our knowledge is derived from witnessing the practices 
of a branch of the family of the Wríghfs, settUd at Bir- 
mingham many years since ; the original seat of their 
business being at Dudley^ in Worcestershire, where their 
name has long been celebrated for the superior excellence 
of their articles. 

The sohd screws are made of the very best scrap iron, 
and whichy of course, is of a high price, as nothing but an 
excellent quality ,of iron could possibly endure the severity 
it is subjected to, in bringing up the square threads of the 
screws in the manner we shall presently describe. 

The iron cylinder for the screw being carefully forged, 
it is firmly held upright between the chaps of a stout screw 
clamp^ affixed into a wooden post, secured in the earth, 
and the square hardened steel block, which contains the 
8crewed bole, to form the threads of the screw^ is held in a 
square hole, made in the central part of a stout iron lever^ 
fifteen feet in length, and where it is firmly secured by 
binding«screws. The iron cylinder to form the «ícrew is 
rather less in diameter than the tops of the threads of the 
screw, so that the threads are partly indented, and partly 
squeezed up by the action of the hollow screw in the block 
upon the iron, it having no cutting action. The lever is 
actuated by one or more persons at each end of it, according 
to the size of the screw, and who alternately advance and 
recede by degr^es, in their progress of forming thé screw J 
frequently also applying oil to the top of the hollow screw 
iks they proceed, to ease the labour in some degree, which 

vÒl, VI, u 
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however is very considerable, as we raay well believe. In 
consequence of the great condensation of the iron, effected 
by this process, these vice and other screws acquire that 
hardness and great durability which they are well known 
to possess. 

We are not acquainted with the means by which, the 
rice-makers originally formed the hollow screws in their 
Steel blocks ; but there can now be no difficulty of eíFecting 
that operation. 

The threads being thus produced around the solid screws, 
in order to form the hollow screws, or boxes, as they are 
termed, the following methods are employed :— A rod of 
iron is carefuUy forged, so as to íit and fiU up the groove 
between the threads, but rather broader, so as to extend a 
little above their tops, when coiled around the screw. This 
coil is then encloised within a wrought-iron cylindrical case, 
formed of a plate of iron tumed up around the coil, till the 
edges of it meet. A flat web or wing of iron is then placed 
along the joint, and another upon the opposite side of the 
box, and both are then secured in their places by hoops or 
bands of iron driven tight over them. These webs are 
intended to prevent the box from tuming round in the 
cheeks of the vice, or in the holes made to receive it, in 
the frames of the presses, &c., for which they are intended. 
And, in the case of making a vice-box, a knob of irem is 
aiso âtted into one of the ends of it, and an iron ring, 
larger than the box, a£Sxed upon it. AU being thus ad- 
justed, in order to unite and combine the whole together 
íinnly, the process of brazing or soldering is resorted to as 
foUows : — 

Slips of old brass are laid along the inside of the box, 
and others are also placed on its outsid«^ and the whole is 
carefully enclosed within a casing of plastic clay, which is 
wrapped around it, avoiding however to touch the parts 
which are to be soldered together; a small hole is abo 
formed through the clay, at the open end of the box; but 
ali the other parts are accurately closed Cip. This encasing 
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of clay is then dried a little, by placing it in the vicinity 
of the forge fire, and^ finally, it is laid in the fire itself, 
which is urged by blowing, until the fumes of the zinc in 
the melted brass are 8;een to escape through the hole in the 
clay, which is left as above mentioned, and intended foir 
tbis purpose; the mass ought aiso to be occasionally tumed 
whilst lying in thje íi^^e, in order to heat it unifbrmly. When 
the fumes of the únc appear, the box is to be rempved from 
the fii/^ «Qd laid upan the earth, where it is to be kept cpn^ 
tinually xolbng backwsgds and forwards for some time, ia 
order to diffuse the melted brass uniformly among thç 
parts to be unit#d by its means ; it is then \eít to becopie 
e<^j when the cr^8t of clçty is to be brpken off| and th# 
icoa hoops remoFed. The box ia now ready to haye th(3 
CKSFew íitted into it, and which 19 effected by pUcing it in a 
vice, and working the screw backwards and forwurds in it, 
by means of a lever, placed in the hole formed in its head, 
and at the s^ame time applying sand and water, to assist it 
by grinding, to make its way through the threads in the 
bcix, but which sand must aftprwards be oarefuUy.wadied 
çkut again. 

We do not knaw whe^her or 9ot bórax is i^sed in thk 
aoldering process; at aiiy rate, it wonld conduce to its 
effiicitcy. 

We may add that locksmitfas uae a similar process for 
«oldering the boxes of wards in locka; sometimes, ho^i^ever^ 
wrapping a sheet of thick paper around them to pi:^y^ 
the clay from entering them. 

It is evident that a box, or hoUow screw for the large 
actsaw, tke construction of which focinsAn artide in ouf 
ptfsent number, migbt be made in the above manner. We 
also think that a hollaw acrevr might be cast asound the 
screw, in brass or gun^-metal, by surrounding it with a 
proper casing, and having previously coated the screw with 
pipe clay> to prevent the meked brass ftom coming into 
oontact with it. 
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LXIIÍ. — On making Springs of hammered Iron. By the 

Editor. 

The Editor was lately shown an improved lock, made by 
ati ingenious frame^smitb, from Nottingham, and in which 
were a nun[il)er of tumblers, actuated by means of springs. 
On the .editor objecting to the employment of so many 
springs^ lest some of them might fail, he said that could 
hardly happen^ for they were made of hammered hoop^ron^ 
which endured much longer than hardened and fempered 
dteel springs ! 

We State the fact as it oecurred, It was new to us^ but 
ihay be commonly employed in Nottingham^ where sa much 
éxcellent work is done, in making the stocking-frames^ 
bobbin-net lace machines, &c. &c., and we have no doubt 
that the very slender iron rods or plates, which are em- 
ployed 80 largely in the latter raachines, are àlso stiffened, 
áiid greatly improved by hammer-^hardening them. 

The hoop-iron is now greatly used for many other pur- 
póses than that for which it was originally intended^ on 
acpount of its superior quality ; and it no doubt forms an 
excéllent material for the use of the frame-smith. 

We communicate this fact, in the hope of rendering it 
available in other branches of business, as it is only from 
tíié judiciouscombination of the various raethods employed 
in diiferent manufactures, that any real improvements cait 
Hów be expected to arise. 



LXIV. — On an improved mode of making Scr^w Toolsr 
for cutiing hollow $crew$ fiying in tlie lathe. By the 
iate Mr, ákdrew Flint, Engineer. 



WITH FIGURES. 



Mr. Flint wa» rewárded, many years since, by the 
Society for the Encouragement of Ârts, Manufactures, and 
Cioamierce/ for two dífferently i^onstructed expanding band* 
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wheels or riggers, of his invention, and which well deserve 
to be brought into general use at the present time. Hewas 
also the patentee of a rotatory steam-engine, and indeed 
was an excellent mecbanic. 

Having found that the tools for cutting hoUow screw» in 
the lathe, or flying, as it is termed, had the ill effect of 
lessening the depth of the threads, owing to the improper 
manner in which the tools are usually made^ by holding 
them sideways against a cutting-screw, actuated by the 
lathe, in the same manner as is used in forming the ends 
of the tools for cutting solid screws fi}ring, and whereby 
their teeth are crossed, or inclined in the wrong direction 
for cutting hollow screws, and thus, as above mentioned^ 
tbey lessened the depth of the screws cut by them* Now, 
in order to avoid this evil, he partly enclosed the piece of 
Steel intended to form the screw-tool, within a thick plate 
of iron, bent over the back of it, and bringing its edges 
even with the intended edge of the screw-tool, he filed the 
whole into a portion of a cylinder, capable of being re- 
ceived within the díes of a screw-stock, and of being açted 
upon by them, so as to cut the teeth on the edge of the 
tool, in a fít and proper manner to act as a screw-topl| in 
cutting hollow screws in the lathe flying. 

In plate V. fig. 19 represents a top view of part of such a 
screw-tool ; and fig. 20, an end view of it. Fig. 21 shows 
the tool as partly surrounded by its iron casing, and as 
having been acted upon by the screw dies, as above 
mentioned ; the dotted circles surrounding it may either 
represent the depth of the threads of the screw, or that of 
the hollow screw to be cut by the tool in the lathe, after 
being, of course, divested of its iron back, and hardened ; 
and when it is to be held upon the lathe rest, in exactly a 
similar position with respect to the hollow cylinder to that 
bere shown. 

It is evident that such a screw-tool will tum or cut 9. 
hollow screw in the lathe, as deep as the threads of the 
original screw which formed the dies. But should its edge 
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not be iheught sharp enoogb^ that may be reiâedied by 
hollowing it aKttte upon its face^ in lhe well knawn matmer 
of inaking hook-tools, &e. It is however evident, that its 
edge forms a radius line witb tfae centre of the hoUow cjr- 
linder in wbieh the screw is to be cut, and wbich is 
generally thought to be the best positíon for cutting well, 
and as is indéed the case with the improved screw-taps 
made bj Mr. James Jones^ and as desciibed in the present 
number. 

We may aiso remark, that when the ordinary took for 
otitting hoUow screws in the lathe fiying^ havè been thinned, 
by grínding or livhetting them, they will cut deeper threads 
ihan when of their original thickness ; biit then théy lose 
their property of leading greatly^ and which valoabie pro- 
perty can indeed*only be possessed fally by the above im- 
proTcd tools. 



LXV. — On a dofnestic medieated Steam Bath, whieh can 
be fitUd up, extefnporaneously, with matería/s to be 
foúnd in ulmost every house. , By John IsaaC 
Hawkins, Engineer. 

Hampftéad Rcaâ, 
BEAR SlRi Àprii 10» 1890. 

FitoJM the numerotis Well anthenticated accounts which 
have reached me from time to time^ during several yeai^ 
past, of the very great efficacy of Mr. C. Whitlaw's patetít 
medieated vapour bath, and from my own serious conâi- 
âeration of the subjefct, I have giveit full crédence to thè 
importance of adíninistering the úiedicioal Virtues of herte 
to the human bod^ by means òf steam ; and I lotig sifi<;è 
intended to avail mysèlf of the ãdtantage of tising òtêam 
ás a yehiclè for inédicine^ ih case I sfaould ever be afflicted 
with any disease, for which that might be a dèsirablè 
femôdy. 

But it has BÒ happehed^ that iVhèn t hiaVé bèen taken 
íH; I have sòínetimes nòt thought of the steam bath ; and 
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át other times^ whea I bave thought of it^ the trouble and 
expense of procuring it^ have induced me to postpone my 
intentíon^ and once more try lo obtain relief by loading and 
offending the stomach wíth nauseous compositions from the 
apothecary. I say trouble and expense, because living as 
I do four or five miles from any of Mr. Whitlaw's steam 
bath stations^ I must eitber go to one of them, and retum 
in a coach, at a cost of eight or ten shillings^ and pay seven 
shillings for the bath^ and a pot of coifee, with its accom- 
paniments, and^ of course, a trifle to the waiter ; or^ at a 
still greater expense, I must send to Mr. Whitlaw for a 
bath, and a person well skilled in the management of it, 
and thus have ali the paraphernalía of a regular steam 
boiler, with its furnace, safety-valve, vacuum-valve, pipes, 
cocksy &c.y and also a tent, brought into my bed-room, at 
a time perhaps when a state of quiet might be much mora 
agreeable, and at ali events, some hours after the bath 
would be judged necessary. 

Thus, then, I must pay as much for one dose, as for a 
week or two of a regular supply of potions, powders, and 
pills from the apothecary ; of whom, I never yet heard it 
asserted, that he delighted in selling articles remarkable for 
their cheapness ! 

In mentioning trouble and expense, however, I am only 
stating what were my considerations previously to having 
experienced the benefits of the medicated steam bath ; but 
having now had that experience, I hold the trouble and 
expense as of no account, compared with the immense ad- 
vantages attending its application. 

These advantages may be in some degree appreciated, 
when the mode of operation is duly considered, in relation 
to the practice of forcing medicine into the stomach, there 
to await the slow process of separation and digestion before 
it can come into action. The stomach has but a few inches 
of internai surface, upon which the medicine can at fírst 
act, and a considerable portion of time must elapse before 
the peculiar, virtucs of the medicine can be sepuratcd from 



'296 • On a domestic medicated Steam Bàth. 

the chaotic mass with which it is there commixedy and 
before its healing qualities can be conveyed into the circu- 
lation, and until that takes place, little or no benefit is to 
be derived from it. 

On the other hand^ the aromatic parts of the herb being 
carríed^ in an indefinitely divided state^ to every minute 
pore of the whole surface of the skin^ and at the same mo- 
ment into the inmost recesses of the lungs, as well as a 
portion aiso finding its way into the stomach, by mixing 
with the saliva ; the whole body may be better impregnated 
with the medicine in a few minutes, than by the cir- 
cuitous rout of the stomach alone, could be performed in 
many hours, or even days. 

But to leave opinion and reasoning, and come to plain 
fact, I have now to state, that in the last winter, my 
eyes became so exceedingly inflamed, through using them 
too much in reading and writing, and from having taken a 
severe cold, that I concluded I must banish ali my books 
and papers, and submit to some weeks of medicai treatment. 
I went to bed early in the evening, and there set about 
to consider what course to pursue. Mr. Whitlaw's medi- 
cated steam bath occurred to my mind ; I felt a strong 
desire to experience its effects, and had a perfect confídence 
of relief in my case, but how to obtain it was the question ? 
It was clearly too late that evening, and probably it would 
be the afternoon of the next day before it could be sent for 
and arrive, and I was too unwell to go myself to Mr. 
Whitlaw's. The pain of my eyes made me forebode a rest- 
less night, and I therefore wished to have the bath that 
iiight A thought iuckily struck me, how I migbt have it 
prepared immediately. 

I ordered the servant to go into the kitchen, and fetch 
two large covered saucepans, two small tea trays, a high 
stool, a low stool, a two-leaved clothes-horse, and a large 
wooden spoon. These articles were soon forthcoming, ex- 
cept the ^poon, instead of which a pudding beater was 
brought. I procurcd abo a pair of bcd sheets. 
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The two saucepans were half fílled with water^ and put 
upon a brisk fire in the bed-room. 

Upon refering to Culpepper'8 Herbal, for the herbs 
most adapted to cure diseases of the eyes, I selécted from 
his list eye-bright, balm, pennyroyal, rosemary, and savory, 
ali which I happened to have in the house, and I put about 
a pennyworth of each into the two saucepans. 

While the water was heating, I placed the clothes-horse 
upright on the âoor^ with the two leaves opened about a 
yard wide, in front; one of the sheets was then hungover 
the two leaves^ and reached down to the âoor. The other 
sheet was put on the top^ and hung down to the âoor be« 
fore the opening, and thus formed a kind of door to this 
little triangular tent, thus siniply construeted. The high 
stool was placed at the back^ and the low one at the front 
part within the tent, and one of the trays on the floor, be- 
tween the two stools ; the other tray was laid on the floor, 
outside the tent-door. 

So soon as the water, or rather herb-tea, in the saucepans 
boiled, I stripped and entered the tçnt, sitting on the high 
stool, and j)lacing my feet upon the lower one. One of the 
saucepans was then put into the tent, upon the tray be- 
tween the stools, and the door was closed to keep out the 
air. 

I lifted the cover of the saucepan, gradually, to let the 
steam arise, just as fast as was agreeable. In a few seconds 
I could bear the cover quite oíf, and was comfortably en- 
veloped in the vapour, which soon condensed ali over the 
surface of my body, producing a very pleasant effect. 
But the sensation of the aroma on the lungs was pecuiiarly 
comfortable. 

In about a minute or two the steam ceased to arise as 
copiously as I wished, and I had recourse to the jstirrer, 
with which I agitated the decoction, and again the tent 
was fiiled with vapour. I continued thus stirring for two 
OT three minutes, and then placed the saucepan upon the 
tray outside the tent ; instantly on my doing this, my 
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assistant pui the other saucepan imU> the tent, in a IxÀíing 
State ; the door of the tent in both cases being lifted no 
higher than vvas barely necessary to pass the saucepans out 
and in. The exchange occupied but a few seconds of 
time^ and I did not feel the coM air enter the tent. 

From the second saucepan, a copious supply of vapour 
ivas obtained in the same manner for about five minutes 
more, at the end of which time the first saucepan^ which 
had been put on the fíre again, was once more boiling hot, 
and then a second exchange took place, and afterwards a 
third ; each saucepan having thus been niade to boil twicci 
had afforded an abundance of medicated steam for about 
twenty minutes. 

After well wiping mysc^f, I went to bed again, where my 
sensations were very pleasant. The inilammation of the 
eyes was much reduced ; but an eruption on the face, hands, 
&c., which had begun to appear on the morning of that 
day, was increased tenfold in the bath, both in the number 
of pustules, as well as in their size ; the pain of the erup- 
tion, however, was very much lessened, and I enjoyed an 
exceedingly comfortable night, instead of the miserable one 
which I had anticipated. 

The next night I took a second bath ; the pustules of the 
eruption were, in this bath, reduced to half their previous 
size, and the inilammation of the eyes was nearly removed. 

On the third night I took a third bath, by which the 
inâammation of the eyes was entirely removed, and the 
eruption completely levelled; leaving only hver-coloured 
spots where the eruption had been, and which spots ali 
disappeared in two or three days. I went out of the bath 
and into bed, as in the former cases, where ali my sensa* 
tions were indescribably delightful, and I pronounced 
myself quite well ; and this great eífect was produced in 
forty-eight hours, by the use of three baths only. 

On the fourth day I went into the city upon business, and 
felt remarkably vigorous, indeed much more so than I had 
expcrienced for some mouths previously ; and on the fifth 
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âtLj I had the rashness to read and write for ten bòuHB^ yet 
witfaout inconvenience. I bad scarcely been able to uâe my 
eyes in that way, for three hours in any day> for a* consi- 
derable time before thra. 

Upon the eighth day, I felt that the whole of the hu- 
iDOurs which had eauiíied the disease^ had not been expelled, 
although I had taken the precaution of keeping the body 
"well open bv proper medicines. I therefore on that night 
took a foorth bath^ \f^ith a most beneficiai effect ; and on 
the ninth night a fifth bath, which restored me to complete 
health, and to a degree of strength and activity far greater 
Ijian I had experíenced for two or three years before. 

Having lately resided much on the continent, where 
bathing i» more used than in England^ I frequently took a 
warm water bath, but always felt a degree of languor for 
some hours afterwards. On the contrary, in every case of 
my five medicated steam baths, I have experienced an in- 
crease of vigour, not merely transient but durable. I am 
convinced that the warm water bath is in its nature ener- 
vatíng^ while the steam bath^ on the contrary^ is in itâ 
nature invigorating. 

In my great anxiety to make this statement public^ and 
to show that the medicated steam bath is now in every per^ 
8on'8 power to use at ali times^ I am not in the least degree 
disposed to take away either from the merit or the businesâ 
of Mr. Whitlaw ; for I think he is deserving of the utmost 
encouragement for his indefatigable perseverance in the 
introduction of this most valuable mode of administering 
medicines ; and I sbould sincerely rejoice in seeing him so 
well encouraged, as to enable him to establish and support 
one of his patent medicated steam baths in every parish ; 
for I am sure that the health of the public would be essen- 
tially benefítted by the general use of this most powerfui, 
speedy, and safe remedy. 

I am quite certain that I shall receive the thanks of nu- 
merous persons, who^ like me, have a knack at helping 
tbemselvesy and feel pleasure in it, rather than in depending 
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upon others^ and who will fit up their little tenU in their 
bed-rooms^ and send into their kitchens for saucepans^ 8&c. 
But I know human nature too well, to expect that the muU 
titude, either of rich or poor, will take the steam bath, 
except every thing be prepared to their hands ; I therefore 
think that this publication will rather do Mr. Whitlaw good 
Ihan harm^ in a pecuniary point of view ;. for every person 
that takes a steam bath in my way^ will be eager to re- 
commend the same to his friends; among whom, many 
helpless mortais^ who spend half their time in waiting to be 
waited upon^ will either go or send to Mr. Whitlaw, in 
preference to taking, what they imagine to be trouble, in 
belping themselves. 

The clothes-horse, when folded together, measured about 
four and a half feet high, and two and a half feet wide. It 
need not be larger, except for very tall persons. 

The sitting stool was eighteen inches high, I did not wisb 
it more or less. 

The footstool, nine inches high, kept the feet above the 
levei of the saucepan-brim, and, consequently, the steam 
was able to spread under them. It would be better to have 
a perforated footstool, and let it stand partly over the 
saucepan. 

The sancepans measured six quarts each, and were 
about half fuU. They were of a very convenient size ; for, 
if they had been larger, the exchange could not have been 
made so quickly, and if much smaller, they would scarcely 
have afforded sufficient steam. 

In addition to the fíve baths above mentioned, I steamed 
my eyes three or four times a day, for the first three days, 
with the vapour of eye-bright decoction, of which I put 
about a pint in a boiling state into a small vessel, and held 
the eyes over the steam ; and I chose this herb, in conse- 
quence of the very high encomiums passed on it by CuU 
pepper, who says, in his Herbal, *' if it were but as much 
used, as it is neglected, it would half spoil the spectacle- 
makers' tradç. I used the othcr herbs also, because tbey 
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are recommended for inflammation of the eyes, and I knew 
that they wôuld not injure the lungs. 

Although the steam bath is so highly beneficiai^ it must 
not be used at random; nor witbout due preparation, by 
evacuating the body, both by stool and urine; for which 
purpose the usual medicines ought to be taken for a day or 
two previous to using the bath. For should the steam be 
used when the bowels or bladder are full^ the impurities, 
not íinding vent inta those natural receptacles, might 
be forced into the circulation^ and thus dó irreparable 
mischief. 

The herbs, too> must be selected with a thorough know- 
ledge of their respectivé qualities ; medicines that would 
agree well with the stomach^ might be highly prejudicial 
to the lungs. Any medicine^ for instance, that by the heat 
of steam gives out a poisonous vapour, must be highly in- 
jurious wheu inhaled by the lungs, although possibly harm- 
less when taken into the stomach, as the vapour might 
there be absorbed and neutralized by the aliments^ or by 
the gastric juice. 

I shouldy as a general rule, say, that except in cases 
where great medicai skill and experience might prescribe 
poisonous vegetablesy the medicines ought to be taken from 
the common pot and tea herbs, such as thyme, sage, mar- 
joram^ hyssop, horehoundj ground ivy, and the fíve before 
cnentioned ones^ ali of which tend to allay inflammation. 
And I would recommend the medicated steam bath in ali 
cases of an inflammatory nature^ or bordering upon inflam- 
mation, whether local or generaL I am quite satisfíed that 
a common recent catarrh would yield to one or two baths, 
.except when accompanied with some other disorder. 

Perhaps, in making these remarks medicai gentlemeu 
may dêem me an intruder on their province ; to whom I 
would observe, that it is not a department quite new to 
me ; since, when I was a young man, now thirty years 
ago, I studied the healing art in that exeeilent school of 
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foedicine lhe univeraiCy of Pennsylyanía ; and m%fat háve 
taken a diploma^ autborising me to attadi M.D. to my 
name^ had not my passion for mecfaanics led' me from that 
pursuit to revel among machinery ; and particularly to di* 
rect and apply the powers of that master-piece of human 
ingenuity the Bteam-engine ; the invention of which, highly 
as I prize it^ from more than a quarter of a century^g kiti- 
mate acquaintance with ít, I place far below the invention 
of the steam-bathy in real value to mankind ; and consíder 
the name of Whitlaw as deservíng to take preoedence eveá 
over those of Watt, Trevethick, and Perkins ; for akbougb 
he is not the original inventor of the steam-battí, any more 
than they were of the steam-engine ; yet he has the bigh 
merit of being the introducer of the medicated vaponr batfi, 
in a convenient form, into civilized society. 

In his work, entitled ^^ Whitlaw's New Medicai Dis^ 
coveries," vol. I., London, 1829, pp. 86 and 87, he ac- 
kuowIedg€iS having both seen and feit the medicated steam 
bath in operation among the Indians of North America ; 
and he thus describes the mode adopted by those simplé 
chitdren of Nature. '' In the various species of inflam- 
mation, the Indians always resort to the vapour bath, coa^ 
structed upon a principie pecuHar to themselves; ít is aftefr 
the following manner. A few heated stones, in the firat 
instance, are heaped together, round wbich something si- 
milar to a 6oldíer's tent is erected. The person or peraons 
to receiv^ the bath are seated round the stones, upon ^n^iiek 
are thrown herbs, and water is sprinkled with the hand. 
I tried one of them, and must say that the beat and vapòiflr 
arising from the stones were suffocating in the e-xtfem^ 
The discipline was severe, but the beneficiai e€ecsts I de- 
rived from excessive perspiration^ when afflicted with an 
habitual tendency to a fiow of blood to the head, pro^ei||l 
the propríety of inhaling gases by the lungs, ih ordér tb 
relieve and effectually cure disorders in general/' 

I have extended this paper to a greater length than t 
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had originally: intended ; but the importance of the sub- 
ject will^ I hope, plead my excuse. 

I remain, dear Sir, 

Yours, obedieatly, 
TtfT.GiLL, Etq. John Isaac Hawkins. 

P.S. After wríting the above, tbe situation of persons 
baving no attendants to wait upon them occurred to my 
mind^ and I wished to put it in their power aiso to take this 
bath. 

As each of the saucepans had about three quarts of 
water in them, and were heated twíce, so the steam for one 
bath was obtained from three gallons of water ; it was 
therefore evident, that one vessel holding three gallons of 
water woaid produce the requisite quantity of vapour, from 
being hee.ted only once ; and the trouble of exchanging 
saucepans mightthen be dispensed with, and thus the bath 
be taken by a single person, without any attendance. 

Not having a three gallon vessel at hand, to put the 
scheme to the test of experience, I took a two gallon boiler, 
and when that was in a boiling state, I covered it, and put 
it into the tent. I then immediately stripped and entered 
it. After the cover was removed, the steam arose abun- 
dantly for about five minutes, without st^ning the liquor ; 
and afterwards for ten minutes more with stirring , iu 
Then I put my hand out of the tent, and took the lieater 
of an Italian iron out of the fíre in a red hot state, and 
quenched it in the decoction ; and which, with the aid of 
stirring, aíTorded vapour for three minutes longer. A se* 
Gond red hot irou prolonged the time for another period of 
three minutes, and thus an excellent bath of twenty-one 
minutes' continuance was obtained from two gallons of th# 
decoction, without exchange of vessels, or without any at- 
tendance. 

A three gallon vessel is, however, to be preferred, as the 
risk and trouble of taking tbe red hot irons into the tent 
would then be avoided, as also the evolutioii of a small 
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portion of hydrogen gaa, arising from lhe decomposition of 
the water in contact witli the red hot iron. 

After removing the cover, I placed a grating of wood 
upon the boiler^ consisting of t\vo píeces, each about an 
inch square^ and five or síx inches longer than the diameter 
of the boiler ; these were held together at two inches dis- 
tance from each other, by two other shorter pieces^ nailed 
across them. Whilst the steam was strong^ I put my feet 
alternately on the grating and on the footstool ; but after 
a little stirring, the feet could remain on the grating, the 
teroperature being then lowered. 



LXVI. — On the great utility of the Camera Lúcida ta 
Travellers, By Captain Basil Hall, R,N. 

We have lately seen forty etchings by Lizars, from sketcbes 
made by Captain Hall, with the camera lúcida, in North 
America, during the years 1827 and 1828, and which affbrd 
a convincing proof of the extraordinary powers òf thís ex- 
ceedingly portable instrument. 

We believe that we cannot give our readers a better idea 
of the estimation it was held in by Captain Hail^ than by 
transcribing his own words. 

'* The following etchings have been selected from a series 
of sketches made with the camera lúcida, in America, 
during the years 1827 and 1828, and the utmost pains 
have been taken to adhere to the original drawings. No 
reduction, enlargement, or embellishment, has been allowed 
in any instance; but the very lines traced on the spot, 
have been transfened to the plates, in order to preserve, as 
fer as possible, the characíer of truth which the mechanical 
àccuracy of the camera lúcida communicates to its work, 
even in hands but little familiar with the management of 
the pencil. 

" This valuable instrument ought to be more generally 
used by travellers than it now is ; for it enables a person of 
ordinary diUgençe to make correct outlines of many foreign 
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scenes to which he might not have leisure, or adequate 
skilly to do justice in the common way. 

'' It should be recollected, that in most cases, it is not 
striking or beautiful views that we require, but merely cor- 
rect representations as far as form is concerned, of those 
familiar objecta which stríke the eye of a traveller ev^ 
where in his path as characteristic of the country he is 
visiting. 

" If his skeiches be further relieved by lights and sha- 
dows, another step is made towards the attainment of thís 
purpose ; for even a very few such touches, if strictly true 
to nature, often serve to place new scenes more distinctly 
before us, than the most elaborate or the most graphic ver- 
bal description can ever hope to accomplish. 

" This instrument brings both these requisites within our 
reach ; for although it be generally used for outlines alone, 
there seems no reason why the shading should not be a» 
correctly delineated as the bounding lines of the trees, 
houses, water, or even the living figures, which are brought 
within the field of view. 

" Artists accustomed to draw in the common way, are 
sometimes teased with the rigid accuracy, and the confined 
limits, to which the camora lúcida subjects them ; while 
persons altogether ignorant of the subject, are disappointed 
to find, that for the first day or two, they advance but 
Jittle. Both parties complain, and not without some rea- 
son, that they cannot see the pencil distinctly, or that they 
lose sight of the object they are drawing just when they 
wish most to see it ; and aiso, that the apparent motion in 
the image, caused by the^lightest change of motion in the 
eye, perpetually throws them out. But they may rest as- 
sured, that a little perseverance, will put ali these diffi- 
culties to flight; after which, the wonderful economy of 
time and trouble will far more than overpay the short la- 
bour of instruction. 

" It adds greatly to the advantageous and agreeable use 
of the camera lúcida, to have a portable table as part of 

VOL. VI., X 
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the apparatus. For this purpose^ Mr. Dollond^ instrument 
maker^ in St. PauFs Church-yard, London, has recéntly 
deviseda small brass frarae, which folds up whcn not in 
use, so compaôtly, as to stow away within the legs of a 
fitand, not larger than a walking-stick. This, together 
with a camp-stool, of the same slight description, renders 
the draughtsman quite independent of further assistancé, 
especially if his instrument be furnished with the double 
movements, and other contrivances, recéntly adopted by 
Mr. Dollond. With his sketch-book in one pocket, the 
camera lúcida in the other, and the sticks above mentioned 
in hiô hand, the amateur may rove where he pleases, pos- 
sessed of a magicai «ecret, for recording the features of 
Nature with ease and fidelity, however complex they may 
be ; while he is happily exempted from the triple misery of 
perspective, proportion, and form, ali responsibility respect- 
ing these being thus taken off his hands. 
. " In short, if Dr. Wollaston, by this invention, have not 
actually discovered " a royal road to drawing," he has at 
least succeeded in Macadamising the way already known.'* 

Edinburgh, July 2, 1929. 



LXVII. — On the Graphic Telescope, invented by Mr. 
CoRNELius Varley ; Mechanical Draughtsman, Cia- 
rendan-square, Somers-town. 

It would not be fair to omit the present opportunity of 
justly praising the camera lúcida, in also putting in a claim 
in favouf of this other excellent drawing-instrument ; but 
which is not, however, by any means so welJ known as it 
deserves to be. It may, perhaps, aíTord our readers some 
idea of its wonderful powers in assisting correct delineation, 
when we inform them that it was employed by Mr. Homer 
in tracing his extraordinary and successfui panorama of 
London, and many miles around, from the lofty situation 
now occupied by the cross above the dome of St. PauKs ; 
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^fi8 which panorama is now exhibíting in the Colosaeum 
Hf Ae Regentes Park. 

Mr. Varley had furnished Mr. Horncr with several of hw 
graphic telescopes ; but the fact of one of them at least 
beittg actoally employed in delineating the panoraiiia of 
London, was evinced by an accident which befel it ; when, 
in consequenee of a high wind^ the cabin erected by Mr. 
Horner was so greatly shook^ that the graphic telescope 
fell out of it ; and was so much injured, that it was sent 
*o Mr. DoUond*s to be repaired. 

It is well known that the camera lúcida acts upon the 
refracting principie ; the graphic telescope, on the contraryi 
acts by refiection ; and, on making comparatiTO triait with 
the two instrumentai some years sínce, the Editor thought 
the preference was due to tfie graphic telescope, in point of 
faciUty in using it. However, they are both highly v^alnable 
instruments ; and the graphic telescope possesses, besideSf 
the property of being capable of being used as an ordinary 
telescope. 

Mr. Varley, foUowing the example of Dr. Wollastofl, 
secured the benefits to be derived from the sale of his gra- 
phic telescope, by patenting it ; but both the patents are 
now expired, and the two instruments of course can be 
made by every optician possessed of the requisite skilL 
And, indeed, since the expiration of his patent, Mr. Varley 
has exerted himself in extending the means of manufac- 
turing his graphic telescopes with greater dispatch> in order 
to continue to derive that benefit from his inyention which 
he is so well entitled to. 

We hope soon to see both these valuable instruments 
more frequently employed than they have hitherto been. 



LXVIIL— 0« a Portable Filtre. By Mr. 3, L Haw- 

KiNS, Engineer. 

Mr. Hawkins has, for many years, been accustomed to 
the tíianufacture of filtres, both for purifying water, and thft 

x2 
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syrup in sugar refining^ by that superior mode adopted by 
the late Mr. Howard. His water-filtres hare long been 
known^ and highly esteemed ; tbey consist of a layer of 
vegetable charcoal, in powder, of a proper degree of coarse- 
nesSy namely, about that of the grains of fine gunpowder, 
interspersed between two earthen plates^ pierced fuU of 
holesy by means of needles, before the platea are baked, 
and which plates are also mounted in vessels fonned of 
earthenware^ so that they cannot be acted upon by the 
water ; and the Editor can testify to their great utility from 
his own experience. And^ indeed, there can be np better 
médium than charcoal employed for this purpose, both on 
iiccount of its great porosity, and its indestruçtibility by the 
passage of the water through it. These filteríng vesseis, 
howeTer, are not portable ones^ 

Mr. Hawkins*s portable filtre consists of a small conical 
bagy ^nade of silk velvet^ with the pile inwards^ and of 
another bag fitted within it, formed of silk sarcenet ; the 
inside of the velvet being strewed ali over with freshly 
burnt animal charcoal (ivory black), both bags being also 
secured to rings, formed of wire, made from German silver 
(kupfer-nickel), which is not liable to oxidation by the 
action of the water upon it. These conical silk bags are 
fiupported within another flat ring (likewise made of Ger- 
man silver), and which has a forked metal branch riveted 
to its rim, and capable of being tumed half-way round, so 
as either to lie upon and within the compass of the ring, 
or to be tumed into the contrary direction, and thus form a 
support or handle to the ring. The whole of this appa- 
ratus is contained in a round flat vamished paper snuff-box, 
only four inches in diameter, and an inch in deptíi, so as 
at ali times to be conveniently carried in the pocket. 

With this exceedingly portable apparatus, M r. Hawkins 
now áiways has it in his power to filtre any water he may 
require, either for drinking at his meais, for making tea, 
&c. &c. ; and its action is sufficiently rapid and eíTectual ; 
for the power of animal cbarcoal is well known greatly to 
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exceed that of vegetable charcoal, in its auti-septic 
quality. 

In his former experiments on filtermg, Mr. Hawkins tríed 
various animal and vegetable substances to fonn strainers 
or supports for his cbarcoal ; hor%s-hair and wool were very 
soon decomposed by the action of the water ; so also were 
linen^ cotton^ and other vegetable substances ; so that be 
was obliged to discontinue their use. Silk alone he found 
to resist the action of water for nine months together ; and» 
accordingly^ he has now chosen this material to construct 
his new pocket filtres. He can carry them even whilst wet 
in his box, without any inconvenience whatever* 

We may here remark, that Mr. George Field, now of 
Isleworth, found a silk Bgndana handkerchief to be the 
best material to fonn the strainer of his excellent physeter^ 
or filtre of ; and for which invention, and others, employed 
by him in his business of a superfine colour manufacturer, 
he was many years since rewarded by the Sociely of Arts, 
for the benefit of the public ; notwithstanding which, it 
has since beeu repeatedly attempted to monopolize it by 
patents; and indeed very recently a patent has been ob- 
tained for this old invention ; such is the general ignorance 
respecting the law of patents. 



LXIX. — Recolltctiom of hisfather, tke late Mr, Thomas 

GiLL. Btf the Editor. 
» 

(Concluded from VoL V.pageSôô*) 

HowEVER severe were the trials Mr. Gill subjected his 
celebrated warranted sword-blades to, such as bending 
them, striking them ílatways on a cast-iron plate, and 
edgeways upon a cylinder of iron, and as described in our 
former articles ; yet, in consequence of the suggestion of a 
military gentleman, he afterwards proved thèm in a still 
more severè manner. This gentleman, after witnessing the 
abovc mentioned trials, observed, that in the actual em- 
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ploytnent of sworcU, besides beiítg used in ttttacking an 
enemy^ tbey likewise served to defend the soldier bitnself, 
who warded oíf the strokes of his adversary by hc^ing his 
sword blade in a perpendicular posture^ either bebind hiiu^ 
or one side or tteother, or in front, as the occasion mtght 
f equire ; and tbld; in tfais case, it wad liable to be broken by 
the stí*0ke8 of his adversary's sWdrd^ and therefore he 
wishéd the bla^es of the swords he ordered, to be abo 
tested in a similar manner. i^ccordingly Mr. Gill, whose 
object it aiways wa»^ to expose his sword-blades to severer 
trials in his own hands, than tbey were ever hkely to be 
exposed to in actual use^ immediately constructed an ap- 
paratus to hold the sword-blades in the perpendicular 
positíon^ and then caased them to be struck across by the 
«tge of another very heavy sword-blade^ applied with tht 
utroost strength of a workman^ so as to endeavour to break 
them. In this way, finding that several sword-blades, 
which had endured ali his former proofs, failed in this still 
more severe one, he, without hesitation, immediately 
adopted it, and subsequently exposed ali his sword-blades 
tò that additional trial also. 

Mr. Gill was the perfecter of those very useful fire-arms, 
the spring-bayonei pistohj or blunderbusses. Before he 
improved their construction, the bayonet was actuated, on 
being let loose from its flrst detent, by means of a spring 
aí&xed to its shoulder, which re-acted against the barrei 
of the pistol ; but in case the bayonet struck against any 
obstacle in its way to attain its pròper position for use, or 
to extend itself in a straight line with the barrei, it would 
hang down powerless, in a perpendicular posture, and could 
only be carried up to its destined situation, and secured by 
the secoud detent, by the liand of the party holding the 
weapon ; but in this case, the only chance of the bayonet 
being useful, was perhaps lost, owing to the delay occa- 
sioned in its raovement. 

Instead of the spring above mentioned, Mr. Gill en- 
closed a stout watch-spiing, in a uoat cylindrical box, 
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afiSxed in the joint upon which the bayonet moved, and 
which sprinp was properly wound up, so as to posses» 
strength enough to carry the bayonet up to its resting 
place, and detent it securely, even though it should be held 
back during the whole of its progress froraitsfirst position» 
The spring-bayonet pistol> or blunderbuss, now became a 
really serviceable weapon, either for the defence of a house^ 
or of a traveller in a chaise^ &c. ; the firing off its charge 
being always left to the last extremity^ and in case the 
bayonet faiied to repel the attack. 

We may also mention a great improvement which Mr. 
Gill eíFected in that useful instrumenta the snuffers. A 
Mr. Pinchbeck had, many years since^ contrived a pair of 
snuíFers, in which the snufF of a candle could be extin- 
guished^ after being cut oflF, by being pressed between the 
snuíFer plate, or cutter, and another plate held in the box 
of the snuíFers, iristead of continuing on fire after being 
loosely lodged in the box as usual, and thus producing the 
usual ofFensive well-known smell occasioned thereby. This^ 
second plate was then to be raised by the application of the 
left hand,/the snuflFwas tobe pushed into the box by the 
actiòn of the cutter-plate moved by the right hand, and the 
plate was then to be lowered by the left hand, in order to 
retain the snufF in the box. Now Mr. Gill contrived to 
render this second plate capable of being actuated solely 
by the hand which held the snuflfers ; and, after snufBng 
the candle, and pressing the snufF between the cutter-plate, 
and the second plate to extinguish it, and then again open- 
ing the snuffers a little wider than at the first operation ; 
upon closingthem, the second plate rose of itself, and again 
descended during the action of shutting the snuflfers, and 
thus the complex movements required in using Mr. Pinch- 
beck 's snuflfers, were entirely dispensed with ; and, accord- 
ingly, Mr. Giirs patent self-acting and extinguishing 
snuflfers, immediately became a favourite article of sale, 
and have now continued to enjoy the preference shown to 
them by the public for upwards of forty years ! 
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Mr. Gilljwas mueh attached to riding on horseback, 
froni the exercise which it afíorded him, and the benefit he 
consequently derived iii tbe improvement of his healtb, and 
he therefore always rode horaes of considerable value. It 
80 bappened, however, that a favourite horse had the mis- 
fortune to have a tooth, which grew to such an extraor- 
dinary length, as totally to prevent it frona chewing its 
food. In this predicament, it occurred to Mr. Gill^ to 
remove this tooth^ by excision^ or cutting it off, a practice 
now beginning to be introduced amongst us as a novelty. 
In order to this, he caused a strong pair of cutting-nippers 
to bemade, Tvith handles each a yard long, and their jaws 
only an inch and a half, and the cutters aiso placed on the 
side, not at one end of the nippers. With this powerful 
instrument, he completely succeeded in cutting ofF the pro- 
jecting part of the tooth, although it was situated in a part 
of the horse's mouth which rendered it diflScult to reaeh it, 
and the animal was thus again enabled to chew his food 
readily* 

Mr. Gill also considerably improved the manufacture of 
twisted gun-barrels. Instead of forming the ribands 
(as they are termed in tlie trade), of which they are 
composed, with square edges, as usual, he* slopcd one of 
them ofF, or beyelled it, and the consequence of that chantre 
in its form was, that in the act of being wound upon the 
solid cylinder, to form the barrei, it assumed a new shape, 
and fitted so accurately to the other sides of the coils, that 
instead of leaving a gap between them, as in the conimon 
way, they were applied so closely together as not to leave 
roomenough even for spelter-solder to insinuate itself 
between them, in an experiment which was purposely made 
to determine the exact position in which they lay when 
thus coiled. Upon sawing the barrei in two lengthways, 
the coils were found lying in close juxta-position, and most 
admirably fitted for welding together, The ribands were 
formed of different thicknesses in grooved rollers, actuated 
y machinery, and were theu welded together at their 
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ends, the thickest being intended to form lhe breech, and 
the thinner ones the other parta of the barrei. These were 
uniformly heated red-hot in a reverberatory furnace, and 
were then wrapped orcoiled around an iron cylinder, which 
was also guided uniformly along, by being connected with 
a long screw, the flat threads of which were of an equal 
thickness with that of the ribands ; and they were pressed 
into contact with the iron cylinder, by being passed imder- 
neath a cylindrical pressing roller. These barreis, thus 
coiled, were then ready to be welded as usual. 

In order to render these twisted gun-barrels still stronger, 
he coiled another layer of ribands over the first layer, b»t 
in an opposite direction to them, and thus formed, as it 
were, a reticulated combination, the one layer crossing the 
other, and both thus eflfectiially resisting the power of the 
gunpowder to burst them asunder, after being properly 
welded together. 



LX X . — Un the Microscope, Bi/ the Editor. 

(Centinued frcm page 210.) 

The late Dr. WoUaston's Microscopk Doublet. — We 
are now able to congratulate our microscopic readers ou 
this very superior instrument being aíForded at only one- 
fourth of the price hitherto charged for it. 

Mr. C. Gould, at Mr. J. Cary's, the celebrated optician 
in the Strand, has just put intõ our hands one of these 
instruracnts, in order that we might be able to prove its 
powers with the most difficult test objecta. And, accord- 
ingly, we have placed under it the lorig-notched, or cleft 
scales of the brassica butterfly, and also those of the 
podara, with a doublet of about the twentieth of an inch 
compound focus, and another of àbout the thirtieth of an 
inch focus, and never have we viewed Ihose objects with 
greaterdistinctnes3,or under more favourable circumstancesj! 

The facility of using ihis microscope, is likewise a con- 
sidcrable recommcnvlaliou in its favour; as the propcr 
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management of the light, an objectof the greatest import- 
ance, is now readily acquired ; and its iiice adjustmentfor 
the focal distance is eíFected by means of a finely threaded 
screw. 

We have no doubt that this superior instrument will now 
become a favorite with the microscopic part of the public, 
and çreatly contribute in extending the use of that invalu- 
able aid to our limited vision, the microscope. 

This instrument possesses the power of exhibiting the 
minute bodies with extreme distinctness ; and which, as 
Dr. Wollaston justly observes, in his descríption of it in 
the Philosophical Transactions*, " is absolutely necessary 
for an original examination of unknown objects,'" 

Its great portahility is aiso no small recommendation in 
its favour, as it is inclosed in a neat mahogany box, which 
is only two inches in depth, two and a half inches wide, 
and three and a half inches long ; and can therefore be 
conveniently carried in the pocket. 

Mr. C. Goiíkrs rnode of moimting microscopic objects, 
to be viewed under Idghly magnifying powers. — Mr. Gould 
furnished us with some of the scales or feathers from the 
wing of a butterfly, properly mounted for \iewing under a 
power of the twentieth of an inch focus, or even higher ; 
and which, as it is a very convenient method, and readily 
practised, we think deserving of being made known. 

The feathers being placed in the centre of a slip of crown 
glass, one and a half inches long, and half an inch wide, 
are covered with a slip of very thin tale or mica, which is 
cemented at each end upon the glass slip, by means of a 
solution of gum-arabic in water, to which a little puré 
acetic acid is added ; and the tale is itself covered and 
defended from injury, excepting in that part of it which is 
necessarily left open in order to view the objects, by being 
covered with a piece of thin paper, the size of the glass 
slip, and having a circular aperture in its centre, a quarter 

* See also vol. V. page 3'^1, of this work, where a description of the in- 
strument will be fòund. 
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òf an inch in díameter^ and which paper is also cemented 
by gura-water. 

There is quite suíBcient space upon this covering paper 
to receive in writing the name of the object inclosed^ to- 
gether with a number or other mark of reference to it, and 
its thickness preserves the tale from being injured, although 
it is not so gieat as to present any impediment to the em- 
ployment of highly magnifying powers in viewing the 
objects. 

Mr. William TiUly^s mode of mounting transparent ob^ 
Jects for the microscope. — ^We have seen several pairs of 
glass slidersy fitted up by Mr. Tulleyin avery neat manner ; 
and indeedy at a first glance^ we thought they had deli- 
cately cut papers placed between them^ with circular rings 
or borders, to keep the various minute objects distinct. 
Howeyer, Mr. TuUeyhassinceinformed us, that these rings 
were formed upon the surface of the glass itself, by holding 
it steadily against the end of a short piece of brass tube, 
íitted into a chuck in his lathe^ and supplied with finely 
washed emery and water ; andthushewas enabled to re- 
move the polish from the surface of the glass, in a ringlike 
shape, and by successively shifting the slip, to form several 
such rings adjoining ro each other. 

Mr. William Tulley^s glass micrometers : — He has con- 
structed a dividing engine, with à diamond point, and with 
it has formed micrometers, contsiining twelve thousand Unes 
in a sifigle inch! These lines are also crossed by others, 
thus forming squares ; still, however, the lines are neces- 
sarily so fine, as to be nearly invisible to the naked eye ; 
and, therefore, in order to find them more readily, Mr. 
TuUey surroUnds them with an opaque circular ring, pro- 
duced in the manner above described. 

On superior wood cuttings for microscopic objects : — A 
scientific friend has lately aflforded the Editor a hint, which, 
if properly acted upon, promises to afford wood cuttings 
of even superior thinness to those formerly produced by the 
celebrdtcd Custancc, and who has hitherto had no sue- 



316 On lhe Microscope, 

cessor of equal skill ; in consequence of vvhich^ his cuttings 
now sell at double their original prices. A view of a good 
coUection of such cuttings, is indeed one of the highest 
treats which the microscope aíFords us, in the astonishing 
display of the beautiful and minute reticulations produced 
by a transverse section through the sap and other vessels 
of plants ; but which can only be seen in perfection in 
sections of extreme tenuity. 

Caiition against using síips of Bohemian plate glasst 
to contain transparent objects jor thê microscope : — Our 
worthy friend and correspondent, Mr. T. Carpenter, has 
found to his great dissatisfaction, that objects mounted 
between síips of the Bohemian plate glass, in the manner 
he has practised for several years, have become greatly iu- 
jured by being surrounded by minute drops of water, 
evidently produced from the decomposition of the glass. 
In consequence, he has been obliged to employ crown glass, 
which, although now not so flat, and therefore not to be 
compared with the Bohemian plate glass in that respect, 
yet answers tolerably well, and is free from that inconveni- 
enceof the drops of water forming themselves betw^een the 
glass slips. We know not whether the English plate glass 
is liable to a similar defect ; but there can be no difficulty 
in having crown glass ground flat and polished ; and. espe- 
cially where the very thin pieces can be eraployed in such 
small portions as we have indicated in vol. III., page 195. 

Ofi Mr, Holland^s mode of mounting tramparent oljects 
Jor the microscope^ preserved in spirits of wine, — In our 
third volume, page 196, we mentioned that the above gen- 
tleman had kindly presented the Editor with a beautiful 
preparation of the intestiues of a bee, secured and ce- 
raented between a slip of glass and another of tale, by 
means of white lead ground in oil, and surrounded with proof 
spirit. It is now a year and a half since Mr. Holland pre- 
pared this object, and although a small portion of the 
spirit has exhaled in this long period, yet the object still 
retains cnough of its primitive beauty to justify us ni 
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recommending this superior manner of preparing micros- 
copic objects. It is well known that in the usual way of 
mounting them^ the minute blood vessels shrink up in dry- 
íng, and thus lose ali their distinctness ; whereas, in the 
parts of this object which are still immersed in the spirit, 
their original wonderful and delicate structure is still dis- 

' played ; and so also are their difFerent colours, as red, 
purple, yellow, &c. &c. ; and which render this object 
peculiarly elegant. 

Of the singular movements ofthe blood after being taken 

Jrom the body. — ^We have before noticed the singular con- 
tractile power of the flattened circular cakes in the blood 
(commonly though iraproperly termed globules), by which 
they adhere to each other in rows, like a heap of coin 
thrown down ; but what we have now to notice is, that a 
minute drop of freshly drawn blood, being laid upon a slip 
of glass, and covered with a thin slice of tale, it will con- 
tinue to flow for several hours afterwards, and will aíFord a 
most interesting object under the microscope. It, however, 
requires an excellent instrument to view it ; we have found 
the single lens of our Varley's microscope, of the sixtieth 
of an inch focus, to answer perfectly. Sometimes the 
single cakes alone flow forwards in the serum, and frequently 
rows of the combined ones will be interraingled with them, 
What this very singular property raay be owing to, is, we 
believe, yet unascertained ; it may possibly be the curdling 
action of the blood, or that part of it termed the crassa- 
mentum, in separating from the serum, or more fluid part 
of it ; at any rate it constitutes a highly interesting micro- 
scópio object. 

Afr. Philip Carpenter's opaque solar microscope, — The 
fine sunshiny days during the lattçr end of last nionth, 
afforded Mr. P. Carpenter, of Regent-street, an early op- 
portunity this spring of exhibiting this truly interesting in- 
strument. He has been for some time occupied in pre- 

^ paring it, and the Editor was highly gratified in witnessing 
its eíTects a day or two since. 

A beautiful shell was shown on a scale of at least seven 
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feet in diameter, its curíous markinga lieing well defined* 
A small peacock's feather was exbibited <m a ^rimilar larg» 
scale, and its splendid irridiscent colours beautifulljf diã- 
played. But the most spleodid object of ali was a dia- 
mond curculio, exhibited in ali its astonishing brílUancy, 
and upon a scale of magnitude greatly exceeding any tbiog 
the Editor had hitherto seen. 

His solar acromatic núcroscope for transpaoreut o^fctSf 
likewise displayed its usual powers ; the curíous instni^ 
xnents with which the bee collects honey^ were shown on 
an immense scale^ and every part of course distinctly visible* 
Mr. Thomas Carpenter had prepared this fine object fer 
Mr. Philip Carpenter. The scales of the dace, and th^ 
curious reticulated ones of the trunk-físh, were beautifuUy 
shown ; the latter, in particular, being very deeply coloured, 
proved the very superior powers of this fine instniment; 
as it required a very strong light to illuminate and render 
the curious markings visible. These markings very much 
resembled the cross-section of the pith of a nish, formerly 
given by us, consisting of hexagons, composed of triangles, 
ramifying in ali directions. The compound córnea of tbe 
eye of a libellula, also formed a beautiful object. Neither 
were living objects wanting ; the mites in cheese, the eeis 
in paste, and various other animalculee in water, were 
beautifully displayed. In particular, the larvae of the dy- 
ticus or great water-beetle, were exhibited on a grand scale, 
and displayed tokens of their natural ferocity in seizing 
tad-poles, 8cc., two of them sometimes attacking the same 
tad-pole, and striving to obtain the sole possession of it ; 
nay, when in want of other prey, they even frequently at- 
tacked each other. 

Ámongst the opaque objects, coins afforded very fiiie 
ones ; a sovereign, for instance, fiUed the whole circular 
field of nine feet in diameter ! It is, however, totally out 
of our povver to convey any thing like an adequate idea pf 
the real appearances which presented themselves in viewing 
the efíects of this grand and unique instrument. 

{Tobe eontinued*) 
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LXXI. — On the Culture ofthe Begoma. Bythe Editor. 

It is now three years since the Editor had a present made 
him, in the beginning of winter, by a friend, of a singie 
tuber of the Begónia, with instructions to plant it, and to 
keep it dry ali the winter; and not to begin to water it in 
the spring until it began to manifest signs of vegetation, 
by throwing up shcots tbrongh the surface of the soil. He 
a^cordingly did so ; and in the succeeding year, it grew 
and throve apace ; and, at the latter end of the year, pro- 
duced its beautiful pale red flowers, with bright yellow glo- 
bular tufts of ápices. Still no female flowers appeared ; 
but, nevertheless, it produced tubers at everyjoint; and, 
on the first frosts attacking it, it fell to pieces, and the 
tubers separated of themselves. 

He did not transplant it, but kept it dry ali the winter 
in the flower-pot, in one of the apartments of his house ; 
and, on the shoots appearing in the spring, he began to 
water it, still without transplanting it, or even adding any 
manure to the soil ; as he thought that the rotted fibreá'of 
the last year's roots might prove sufficient to afFord nutri- 
ment to the plant, and so it turned out. It throve exceed- 
ingly, flowered, and again threw off a crop of tubers on 
the approach of winter. He again suffered it to remain 
undisturbed in the pot, kept it dry ali the winter, and it 
faas just now pushed out numerous stems and leaves through 
the soil, and promises to flourish luxuriantly in the ensuing 
summer. It is now two years since the Editor planted 
two or three of his first crop of tubers, in liie soil contained 
in a garden pot, and which soon vegetated, and produced 
fine plants, even flowering and producing other tubers in 
the course of the year ; he managed these in a similar 
manner to the first ; and he has now a third pot of young 
plants, the produce of last year's tubers ; and which, in- 
deed, from ali the plants, amounted to upwards of a hun- 
4Íred, so readily is this beautiful pl^nt propagated. 

He was this year enabled to afford several of his friends 
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tubers of last year's growth, and which, at their usual 
period, had thrown out small pink coloured shoots ; and, 
no doubt, by following these very easy instnictions, they 
will be enabled to succeed in the culture of this beautifui 
plant, as well as the Editor. 

Not having hitherto transplanted any of hís plants ; he 
has not availed liimself of the great increase by the roots 
or tubers, produced beneath the soil, which is the usual 
mode of propagating them. He is not aware whether tíie 
gardeners in the vicinity of the metropoUs have also plaoted 
the tubers produced from the stems ; but it is evidently a 
rapid mode of increasing the number of their plants. 
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LXXII. — On thê Microscope. By Thomas Cabp&nteR| 
Esq. With Additions by the Editor, 

(^Continued^from fMge 318.) 

WITH A PLATK. 
SIR, Tottenham, May 10, 1850. 

In the third volume of your Technological Repository^ 
page 272, is contained a brief statement^ which I fur- 
nished you with, of the devastations committed on various 
species of property, by the white ants. Alarming as 
these depredations appear, yet they fali infinitely short of 
the dangerous ravages made on the timbers of ships, &c.| 
by varíou9 species of sea-worms. I herewith send you 
seveial portions of ship timber, which has been perforated 
by one particular species, teredo navalis ; you will observe 
ampng the whole number of pieces that every part of the 
interior has been excavated by these animais. I wish to 
direct your attention to one of the pieces in particular, it 
being part of the false keel of á ship. The whole of the 
keel was perforated throughout in a similar manner to thia 
piece. You will observe numerous minute openings on the 
under side, which were made by the animais whilst in their 
young State, in order to woik their way into the interior ; 
and, as they increased in size, they enlarged or scooped out 
their dwellings ; the wood which they thus scooped out, 
serving them as food. They are also provided with two 
singular organs, by one of which they draw through the 
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holes they made at their entrance into the timber, the sea- 
water, in which they find animal cule which serve as their 
nourishment ; the other organ is used by the animal to 
convey away the waste fluid through their intestinal canal, 
and which fluid carries off* with it the portions of the wood, 
after the animais have extracted those virtues from it 
which are necessary for their sustenance. 

This destructive animal is in general, when fuU grown, 
from four to six inches in length, of a grey colour, and 
about the thickness of the middle finger. It is covered 
with a very thin cylindrical and smooth shell, and has two 
calcareous hemisph eriçai jaws, flat before, and angular be- 
hind. Great numbers of these worms, which are supposed 
to have been introducèd from índia into Europe, are, as 
before observed, found in the sides and bottoms of ships, 
so much so, indeed, as often to endanger them ! It is said 
that our vessels never súíFered from these enemies till 
within the last century, and that we imported them írom. 
the sea about the Ántilles. 

In the year 1730, the inhabitants pf the United ÍPro- 
yinces were under serious alarm conceming thesç worms, 
which had made dreadful depredations in the piles that 
support the banks of many parts of those coasts. One of 
the persons who had the care of the Dutch coasts at that 
time, observed, to his astonishment, that some of the tim- 
bers were, in the course only of a few months, made so full 
of holes, that they could be beaten in pieces with the least 
force. 

The perforations, when the mud was scraped oíF, did not 
appear much larger than to admit a pin's head to be thrust 
into them. A very thin piece of whalebone being put into 
one of these, would enter straight forward for three or four 
lines, and the holes then generally for some distance farther 
proceeded upwards. One of the piles being split length- 
wise with a hatchet or wedge, was found full of passages, 
or hollow cylindrical ducts, each of which contained a 
worm, enclosed in a kind of testaceous tube or covering, of 
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a white colour, which it exactly íilled^ but in such a man- 
ner as to be able to move with freedom. This tube y/3A 
found straigbt or bent^ according to the form of that part 
of the bole wbere the animal was employçd. The boles at 
the outer surface were very narrow, but increased in width 
within^ evidently as the worm increased in size. They were 
never fqund to run into each other^ but ali to proceed sepa- 
rately. It was happily discovered, a few years afterwards» 
that these creatures had totally abandoned these coasts. 
Thus a contemptible worm^ multiplyiug beyond its usual 
limits^ is capable of destroying the most boasted efibrts of 
human industry ! No contrivance has yet been suggested 
by human ingenuity that has been found fully sufficient to 
prevent the formidable ravages of these animais. 

When Professor Thunberg was in Japan^ he observed 
the manner in which the Japanese contrived to preserve 
their vessels agaiust the ravages of this destructive worm. 
This was, simply to drag them on the strand, and burn the 
4BÍdes of them as high as the water usually reached, till 
they were well covered with a coat of charcoal. 

The head of this creature is well prepared for the office 
of boringy being coated with a strong armour, and fumished 
with two sharp instruments, by means of which it scoops 
out the wood* The neck is provided also with muscles of 
great strength. It is very minute when it fírst issues from 
the egg ; but, as before observed, grows to the length of 
neâr six inches, lliis tribe of animais generally act gre- 
gariously, and take especial care not to interfere with each 
othér's cells or habitations; externally, the opening is 
scarce visible ; but when they have committed their depre- 
dations, on taking off a layer of the plank, the whole in* 
terior exhibits a honeycomb-appearance, and is generally 
entirely destroyed. In some sense, this tribe may be said 
to co-operate at soa with the labours of the termes fatali, 
or white ants^ on land. While, however, it commits enor- 
moua mischief on the labours of the shipwríght, it also ef- 
fectually removes those obstructions in rivers, and even in 

y2 
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many parts çf the ocean itself^ wbich would otherwise ensue 
from such immense quantities of trees as are often washed 
^down by rapid torrents from the mountains^ and which 
would otherwise remain in a state of perfect preservation 
under water for centuries. 

I now proceed to informjyou, that I succeeded in the idea 
I mentioned to you, of constructing a small pond in my 
garden here, for the purpose of breeding various species of 
aquatic insects ; and, at the same time, of observing their 
various changes from the eggs to the perfect insects. I 
shall, from time to time, note down those interesting ope- 
tions in nature, and furnish you with the result of my ex- 
periments and observations. In the mean time I herewith 
send you a few phials, containing water from the said pond, 
in which you will fínd some singular species of monoculi 
and polypes ; also the volvex globator, and the larvae of 
various species of gnats, together with many other singular 
aquatic animais, in many of which you may observe the 
t^irculation of the blood in a very distinct manner, partícu- 
larly in the fins or feet of the small water newt, the tail of 
u young tadpole, &c. &c. 

You will observe several minute shells, to which are at- 
lached clusters of .the vorticella, or bell-shaped polype. 
There are also other species of these pçlypes, viz. vorticella 
eonvallaria, attached to the stems of some duck-weed, 
which you will find within the bottles. The most elegant 
of which is the vorticella racemosa ; you will find a fine 
Bpecimen of it attached to a small spiral snail shell, and 
the extraordinary structure of which is singularly curious. 
Prom a single stem proceeds at various distances several 
smaller ramifications, each terminated by an apparent 
flower, like that of a convolvulus, and furnished on the 
opposite edges with a pair of fílaments resembling stamina, 
•the varying motions of these seeming flowers expanding 
and contracting occasionally, and tuming themselves in 
diíFerent directions, is one of the finest spectacles which 
the microBCope is capable of exhibiting. To the naked 
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eye, these clusters appear only as so many little white 
specks of slime or mouldiness ; but under the microscope, 
as little bellsy \vith long stems, which are attached to the 
snail shell and duck-weed, agitating the water to a consi- 
derable distance. The stems of these polypes have a pe- 
culiar motion ; they draw themselves up and shorten ali at 
once, taking the form of a spiral ; in a moment after, they 
again resume their former shape, stretching themselves out 
as straight as before. You will fínd it highly interesting to 
watch the motions of these minute specks under your mi- 
croscope, and also to observe the manner in which they 
catch their prey. 

Among the larvae in the phials, you will find those of the 
common gnat, culex pipiens. As this species has afforded 
us many interesting microscópio objects, in the dissection 
of the instruments contained within its proboscis ; the cha- 
racters in the numerous scales with which it is adomed ; 
and its various other parts, which have been described by 
me in former letters to you on the subject ; and also as few 
insects are better known than this species of gnat ; so its 
history, I presume, may not prove uninteresting. Divine 
Providence instructs the insect tribes in a most remarkable 
manner to deposit their eggs, not only in safety from their 
numerous enemies, but also in situations where a sufficient 
quantity of food is on the spot to support and nourish the 
larvae, immediately on breaking the shell. The gnat hovers 
over the water during the day, to drop its eggs, which are 
hatched in the water, and the insects continue there ali the 
time they are in the larva form. The mass of eggs formed 
by it, resembles a httle vessel set aâoat by the insect ; each 
egg is arranged in the form of a keel, and ali are curiously 
connected together. The gnat lays but one egg at a time, 
which she deposits on the water in a very ingenious and 
simple manner; she stretches her legs out, and crosses 
them, thus forming an angle, to receive and hold the first 
egg ; the second egg is soon placed next the first ; then a 
third, and so on, till the base is capable of supporting itself : 
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these, as they come to maturity, sink deeper. The mass 
of spawn of this in&ect is sometimes above an iiich long^ 
and one-eighth of an inch in diatneter, and is tied by a little 
Btem or stalk to some stick or stone. Sometimes they are 
laid in a singie, and sometimes in a double, spiral line ; and 
again^ sometimes transversely. When the eggs arrive at 
maturity, the young grubs or larvsB come forth, and com- 
mence feeding on the smaller aqnatic insects. Were the 
gnats not kept under, by being devoured by the larger 
aquatic animais, when in the larva state^ and also by swal- 
loWs and other birds, whien in the winged state, the air 
would often, from their immense multitudes, become dark- 
ened; many instances having indeed occurred in which 
this has been the case. In the larva state they may be 
observed in stagoant waters from the beginning of May 
until winter, with their heads downwards, their hinder part 
floating on the surface of the water ; this is divided into 
two parts, of very different forms ; by one of these it can 
steer itself inany direction; in the other, two pulmonary 
túbes may be discovered through which the insect breathes. 
The larva has the power of moistening its tail with an 
oleaginous liquor, by which means it can suspend itself on 
the surface of the water. On agitating the water, 
the worms or larvse descend with precipitation to the 
bottom, but they soon return to the surface again to breathe 
the air through the tube that is annexed to their tail. The 
head is armed with hooks that serve to seize on insects, 
and the bits of grass on which it feeds. These larvee 
retain their forni during a fortnight or three weeks, after 
which períod they pass iuto the pupa state. ÁU the parts 
of the winged insect are now distinguishable through the 
outward robe that shroúds them. These pupae are rolled 
up into spirals. The situation and shape of the windpipe 
is then altered ; it consists of two tubes near the head, 
which occupy the place of the stigmata, through which the 
winged insect is to breathe. In this state they keep con- 
. stantly on the surface of the water, in order to draw in 
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breathy and now abstain from eating ; but upon the least 
motion they are seen to unroU themselves and plunge to the 
bottom, by means of little paddles, situated at their hinder 
part. After three or four days fasting, they pass into thè 
state of gnats. A moment before, water was its element ; 
but now, become an aéríal insect, it can no longer exist in 
it ! It swells its head and bursts its enclosure. The robe 
it lately wore tums to a ship, of which the insect is the 
mast and sail. If, at the instant the gnat displays its wings, 
there arise a breeze, it proves to the insect a dreadful hurr 
ricane ; the water gets into the ship, and the gnat, who is 
not yet loosened from it, sinks and is lost. But, in calm 
weather, the gnat forsakes his slough, dries himself, flies 
into tlie air, and seeks to suck either the alimentary juice$ 
of plants, or the blood of»men and beasts. The stíng» 
which our naked eye discovers, is but a tube, containing 
five or six spicúlae of exquisite minuteness ; some are den- 
tated at their extremity, Hke the barb of an arrow ; otherg 
sharp edged, like razors. These spiculaB, when introdúced 
into the veins, act as suckers, into which the blood ascends, 
by reason of the smallness of the capillary tubes. The insect 
injeéts a small quantity of hquor into the wound, by which 
the blood becomes more âuid, and is seen, nnder the 
microscope, passing through those spiculse. The insect 
swells, grows red, and does not quit its hold till it has 
gorged itself ! The liquor which it has injected causes, by 
its pungency, that disagreeable itching which we expe- 
rience ; but which, however, may be removed by volatile 
alkali, by laudanum, or by washing the part in cold water. 

The minute but truly formidable apparatus by which 
this insect annoys us, may be deemed the most curious set 
of instruments among the insect creation ; ànd, in conse- 
quence of their minuteness, I consider they exceed, in per- 
fection, those I fumished you with, and which I dissected 
from the proboscis of the tabavus,2LS described in thp third 
volume of your work, page 260, plate VIL 

The curious and compound structure, together with the 
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wonderfui forms, and exquisite beauty of the apparatus 
contained within the proboscis of thegnat and of the tabamiSj 
display such a view of the wisdom, power, and greatness of 
its infinite Composer^ as must stríke with admíration every 
contemplative observei, and lead him to reflect on the weak- 
ness; impotence^ and nothingnessof ali human mechanism, 
when compared with the immense skill and inimitable 
finishing displayed in these objects of our wonder. 

The musqueto fly is nothing more than a larger variety 
of the common gnat, which is very common in the woody 
and marshy parts of ali hot climates. Its bite is so severe, 
as to swell and blister the skin in a most paiuful manner, 
and Bometimes even to leave obstinate sores. Seeking its 
food principally inthenight, itdisturbstherestof persons 
nearly as much by the buzzing noise it makes with its 
wingS; as by its bite. The poor inhabitants of some of the 
low parts of the West índia islands are under the necessity 
of buming a fire continually in their huts, by the smoke of 
which these insects are effectually kept at a distance ; but 
persons who can afíbrd it sleep under nets of thin gauze. 

The gnat itself viewed either as a whole, or in its se- 
parate parts, afibrds interesting spectacles under the mi- 
croscope ; and, in order that you may examine them under 
your instrument, I have displayed two very fine spechnens 
of the insects on pins, in such situations as will enable 
you to examine them in the above manuer. One of these 
alighted on my hand last summer, and remained stationary 
for a considerable time, which gave me an opportunity of 
examining its method of piercing and sucking the blood 
through the fine capillary tubes which are contained within 
the sheath of its proboscis. 

By using the hand magnifíer, I observed it feeling about 
with its proboscis, for a proper place where to insert its 
lancets ; as soon as it had discovered this, it separated one 
of its piercers, and plunged it into the part, which caused 
a sroarting pain, owing to the action of the corrosive fiuid, 
which it injected into the wound y it then withdrew the 
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piercer, and introduced a short tube, through which it 
sucked the blood for the space of two minutes, and having 
fiUed its stomach, flew away to the window, where. I caught 
it, £^nd set it out for the purpose of examining its various 
parts. The wings you will find omamented with a fringe 
of feathers or scales, as are abo the ribs of the wings. The 
wings, when viewed as transparent objects, presenc a most 
interesting spectacle ; but when viewed under the opaque 
speculum, and placing a black ground behind them, they 
present to the eye of the observer the most splendid colours^ 
equalling some of the most brílliant specimens of minerais ! 
The homs are also fine objects, so also are the head, eyes, 
and legs ; in short, there is no part of this insect but is 
highly interesting in the examination ! Every part of it is 
profusely ornamented with scales or feathers, varying in 
their characters from each other, according^to the part from 
whence they are taken. Each of these deserves minute 
inspection under the microscope, in order to disco ver the 
beauties with which this insect is adorned. You will per- 
ceive í have separated the lancets, &c. from the sheath, 
for your examination : these instruments will require a very 
high power to discovfer their shape and characters. 

Before I dismiss this subject, I beg to give a very in- 
teresting extract from Kirby and Spence's Entomology, 
respecting the manner in which the femalé gnat deposits 
its eggs, and which I copy from page 81 of the third 
volume of that work. 

" The éggs of this insect, of a long phial-like form, are 
glued together, side by side, to the number of from two 
hundred and fifty to three hundred, into an oblong mass, 
pointed and more elevated at each end, so as considerably 
to resemble a little boat in shape. You must not here 
suppose that I use the term boat, by way of illustration 
merely ; for it has ali the essential properties of a boat. In 
shape, it pretty accurately resembles a London wherry, 
being sharp and higher, to use a nautical phrase, fore and 
aft; convex below, and concave above; floating, more- 
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over, coDstãntly on the keel orconvex part. But this is 
not ali. It is^ beaides, a life-botit, more buoyant than 
even Mr. Greathead'8 : the most violent agitation of the 
water cannot sink it ; and what is more extraordinaiy, and 
a property still a desideratum in our life-boats^ though 
hollow, it never becomes fiUed with water, even though 
exposed to the torrents that often accompany a thunder- 
Btorm. To put this to the test, I yesterday (July 25, 1811), 
placed half a dozen of thése boats upon the surface of a 
timíbler, half f uU of water ; I then poured upon them a 
stream of that element from the mouth of a quart bottle, 
held a foot above them. Yet, after this treatment, which 
was so rough as actually to project one out of the glass, 
I found them floating as before, upon their bottoms, and 
not a drop of water within their cavity. 

" This boat, which âoats upon the surface of the water 
until the larvse are disclosed, is placed there by the female 
gnat. . But how ? Her eggs, as in other insects, are ex- 
truded one by one. They are so small at the base in 
proportion to their length, that it would be difficult to 
make them stand singly upright on a solid surface, much 
more on the water. How then does the gnat contrive to 
support the first egg perpendicularly, until she has glued 
another to it ? These two, until she has íixed a third, and 
so on, until a su£Bcient number is fastened together to 
form a base, capable of sustaining them in their perpen- 
dicular position. This is herprocess. She fixes her four 
anterior legs upon a piece of leaf, òr a blade of grass, and 
projects her tail over the water ; she then crosses her two 
hind legs, and in the inner angle which they form, retains 
and supports the first laid egg, as it proceeds from ihe 
anus. In like manner she also supports the second, third, 
&c., ali of which adhere to each other by means of their 
glutinous coating, until she feels that a sufficient number 
are united to give a stable base to her little bark. She 
then uncrosses her legs, and merely employs them to retain 
the mass until it is of the retjuired size and shape, when 
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• she âies away, and leaves it to its fate^ âoating upon the 
water." 

As the water in various pondâ now abounds with highly 
intercsting microscopic objects, so I would recommend 
you during the summer, to search such as are near Lou- 
don. I feel no hesitation in saying that you will be amply 
repaid for any trouble you may take, by the discovery of 
many singular and undescribed water insects. Many per- 
sons are apt to treat with contempt any man whom they 
see employed in poring over a moss, or examining an in- 
sect, from day to day^ thinking that he spends his time 
and his life in unimportant and barren speculations ; yet 
were the whole scene of nature laid open to our view, were 
we admitted to behold the connectiòns and dependencies 
of every thing on every other, and to trace the economy 
of nature through the smalier as well as greater parts of 
this globe, we might, perhaps, be obliged to own, that we 
were mistaken ; that the Supreme Architect had contrived 
his works in such a manner, that we cannot properly be 
said to be unconcemed in any one of them ; and therefore 
that studies, which seem upon a slight view, to be quite 
useless, may in the end prove of no small importance to 
mankind. Nay, were we only to look back into the history 
of arts and sciences, we must be convinced, that we are apt 
to judge over hastily of things of this nature. Weshould 
there íind many proofs that He who gave this instinctive 
curiosity to some of his creatures, gave it for good and 
great purposes, and that he rewards with useful discoveries 
ali these minute researches. 

Stillingâeet, in his work on the (Economy of Nature, 
very jus tly observes: " From a partial consideration of 
things, we are very apt to criticise what we ought to ad- 
mire ; to look upon as useless, what, perhaps, we should 
own to be of infinito advantage to us, did we go a little 
farther ; to be peevish where we ought to give thanks ; 
and, at the same time, to ridicule those who employ their 
time and thoughts in examining what we were, í. e. some 
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of us most assuredly were, created and appointed to study. 
In short, we are too apt to treat the Almighty worse than 
a rational man would treat a good mechanic^ whose works 
he would either thoroughly examine, or be ashamed to 
find any fault with them. This is the effect of a partial 
consideration of nature ; but he who hasi candour of niind, 
and leisure to look farther, will be inclined to cry out — 

How wond'rous is this scene ! where ali is form*d 

With numher, weight, and measure ! Ali design' d 

For some great end ! where not alone the plant 

Of stately growth ; the herb of gloríoas hue, 

Or food-íull substance ; not th» labouring steed, 

The herd, and flock that feed us ; not the mine 

That yields us stores for elegance and use ', 

The sea that loads our table, and conveys 

The wanderer man, firom clime to clime ; with ali 

Those rolling spheres, that firom on high sfaed down 

Their kindly influence : not these alone, 

Which strike ev'n eyes incurious ; but each moss, 

Each shell, each crawling insect holds a rank 

Important in the.plan pf Him, who firam'd 

This scale of beiugs ; holds a rank, which lost 

Wou^d break the chain, and leave behind a gap 

Which nature's self would rue. Almighty Being, 

Cause and support of ali things, can I yiew 

These objects of my wonder ; can I feel 

These fine sensations, and not think of Thee 1 

Thou, who dost through th* eternal round of time ; 

Dost through th' immensity of space ezist 

Alone, shalt Thou alone excluded be 

Fxom this thy universe 1 Shall feeble man 

Think it beneatíi his proud philosophy 

To call for thy assistance, and pretend 

To frame a world, who cannot firame a clod ?— 

Not to know Thee, is not to know ourselves— 

Is to know nothing— nothing worth the care 

Of man's exalted spirit— Ali becomes, 

Without thy ray divine, one dreary gloom ; 

Where lurk the monsters of fantastic brains, 

Order bereft of thought, uncaused effects, 

Fate fireely acting, and unerring chance^ 

Where meanless matter to a chãos sinks, 

Or something lower still ; for without The« 

It crumbles into atoms void of force, 

Void of resbtance— 'it eludes our thought. 
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Laws eternal, to the Tarying^ code 

Of self love dwindle. Interest, passion, wbim, 

Take place of right, and wrong ; the golden chain 

Qf beings melta away, and the mind's eye 

Sees nothing but the present. Ali beyond 

Is visiouary guess — ^is dream— >is death !" 

' I remain, dear Sir, 

Your obliged friend, 

Thomas Carpenter. 

To T. GiLL, Esq. 

Postscript. — I have teen employed in selecting a few 
objects, which I trust, on examination^ you will find in- 
teresting. I have before observed, that the tribes of 
moths. and butterflies aíFord a very fertile field to make 
additions from for your coUection ; and among the whole, 
I know of none that exceed for curious and beautiful cha- 
racters, the family of Lycana. It comprises fourteen 
species ; some of them exceedingly rare^ and the scales 
from most of them are fine test objects. I have, therefore, 
placed a few scales or feathers from each of the species 
between glass slips^ which I herewith send for your exa- 
mination. They are as foUows : — Lycana Adónis^ the 
Clifdenblue; L. Akus, the Bedford blue; i. Argiolus, 
the azure blue ; L. Argus, the studded blue ; L. Arion, 
the large blue ; L. Artctxerxes, the white spot brown, or 
Scotch Argus; L. Chryseis, the purple-edged copper; 
L. Corydon, the Chalk-hill blue ; L. Díspar, the large 
copper ; L. Dorylus, the common blue ; L. Idas, the 
black spot brown ; L. Phlaas, the small copper, or com- 
mon copper ; L. Virgaurea, the ^carce copper, or middle 
copper ; and L. Cymon, the Mazarine blue. 

Additions. By the Editor. And References to the 

Píate. ' 

On the Wheel Animalcule. — In the beginning of last 
month (May), the Editor placed in water, under his 
Varley's microscope, having a single lens, of the twentieth 
of an inch focus, some leaves of an aquatic plant, from one 
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of which a straight and nearly opaque tube projected^ and 
at the ouíward end of it the head and wheels of a wheel- 
animalcule appeared, with a distinctness superior to any 
he had ever seen before ; as the head of the animalcule 
was completely stationary, whilst the wheels were in mo- 
tion, and it was indeed difficult not to believe, that a singie 
tooth-of a wheel could not be traced along, duríng a great 
part of its revolution ; only that such a thing must be an 
irapossibility, so complete was the deceptive appearance of 
it ! Fig. 1, of plate VI., exhibits the tube, and the wheel- 
animalcule. 

It would seem that the wheel-animalcule had constructed 
this tube for its abode, as its body completely fítted it, 
with the exception of an egg, which could sdso be seen 
within the tube. 

On the Editoras shallow Ponds. — ^The above-mentioned 
beautiful object was placed on a slip of glass, having a very 
thin border of sealing-wax laid along each of its edges, 
near the middie of it, whilst the glass was heated, and two 
lines of sealing wax crossing over its surface, fremi the ends 
of those borders, and thu$ forming one of the square shal- 
low ponds before described in these articles on the Micro- 
scope. Á little water containing animalcules, 8cc., being laid 
in this pond, with the help of asmall feather,the whole was 
covered with a thin slip of Bohemian plate glass, and thus 
rendered this highly interesting object completely manage- 
able under the microscope. 

A similar pond may also be formed by making a circular 
narrow and thin ring, or border of sealing-wax, upon the 
middie of the surface of a glass slip, when heated over the 
flame of a candle sufficiently to melt the sealing-wax ; and 
which will answer the sarae purpose of confining the water 
within due bounds ] and these ponds, and their glass covers, 
being thus formed of two separate glass slips, admit of being 
wiped clean with great facility ; an advantage which, how- 
ever, cannot be derived from the narrow cells, formed of 
two slips of glass cemented very near together at three of 
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their edges, with sealing-wax^ and which retain water be- 
tween them, even when laid in a horizontal position, by 
reason of the capillary attraction. 

On a new Animalçule, — A most singular appearance pre- 
sented itself to the notice of the Editor on the 17th ult. 
He was engaged in viewing the animalcules in water, laid 
between two glass slips, as above described, and observed 
a transparent larva of a gnat to have an oval dark-coloured 
opaque body in its stomach, and which, on a more accurate 
inspection, appeared to be continually revolving slowly 
within the body of the larva, to its great annoyance, as it 
frequently moved itself by sudden starts. He shortly 
afterwards found in the field of view another similar dark 
oval body, and which he would have overlooked under 
ordinary circumstances, as conceiving it probably to be the 
egg of some insect ; however, upon closely examining it, 
he found it to move slowly aboút, and perceived that it 
protruded from an aperture in its front, a delicate kind of 
feelers, by means of which it moved itself slowly in various 
directions. Fig. 2 represents this animalçule, as viewed 
under the power of a single lens, the twentieth of an ineh 
focus. Its feelers, however, assumed a great variety of very 
different shapes ; and, shortly afterwards, the Editor found 
that the onè he saw in the stomach of the larva had worked 
its way out again uninjured, and left the body of the larva 
as transparent as it usually is. 

On Polypes inhabiting transparent cells. — ^The Editor, 
pursuing his researches amongst the confervae, vegetables, 
and animalcules which contained the above-mentioned 
wheel animalçule lying in its tube, found, adhering to some 
old confervae, the singularly shaped transparent cells con- 
taining polypes ; and of which an erapty one is shown in 
fig. 3. Fig. 4 exhibits one with the polype stretching 
itself out at the mouth of its cell, and seeking its food. 
Fig. 5 shows it as shrunk into its cell. Fig. 6 exhibits two 
polypes inhabiting the same cell. Fig. 7 shows one stretch- 
ing itself over the margin of its cell, the rigidity of which 
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has indented itselF in the softer body of the polype. And 
Fig. 8 shows a cell, disjoined from any attachment to any 
other body, with two polypes shrunk up within it. Fig. 
9 is the cell of a smaller species of polype, several of which 
adhered by slender stems to the exuvia of a fresh water 
shrimp, the polype is seen as shrunk up or contracted 
within the cell. 

On a tube formed of minute eggs of animalculet. — 
Fig. IO is a highly magnified view of this tube, the glo- 
bular form of the eggs composing which is only to be seen 
in those at one end of the tube, which are transparent ; 
the rest of the tube being of a deep brown colour. 

Figs. 11 and 12 represent a front and edge view of the 
shell òf an egg^of an animalcule, and which is of a brown 
colour. It has an orifíce in its centre, and a number of 
indentations surrounding it. 

Figs. 13 and 14, are front and edge views of the shell of 
another egg, similar to that above-mentioned ; but in 
which none of the indentations found in that shell are 
seen. "^ •"* 

Fig. 15 represents a crescent-shaped green animalcule, 
also found with the above-mentioned objects. 

On the farina ofthe African marygold. — Fig. 16 is the 
farina of the African marygold, viewed in water ; the three 
vesicles at the corners are white and transparent, but the 
rough part of it is of a brown colour. 

On one ofthe globules of the farina of the lime-tree. — 
Fig. 17 represents this object, also viewed in water. These 
shot out their poUen at the three apertures in their corners ; 
and, upon the water drying up, they remained linked to- 
gether in the singular manner represented in fig. 18. 

On the scales ofthe Chameleon. — Fig. 19 is a magnified 
view of a curious scale, forming one of the rarities in Mr. 
Thomas Carpenter's valuable coUection of microscópio ob- 
jects. It is composed of lines in rows, following the outline 
or contour of the scale, and between them small circular 
bodies are interposed. It is indeed of a most singular and 
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beautiful structure, and mucb resembles the minute scale» 
of eels. Mr. Philip Carpenter havíng, however, expressed 
some doubts as to the fact of the chameleon hafing scales, 
as he had never seen any upon a specimen of one which he 
possessed ; and Mr. J. Gray, of the Brítish Museum^ not 
being able to satisfy the Editor'8 mind upon this subject, 
he stating, that although the chameleon was covered ali 
over with smali granular bodies, yet he had never noticed 
any appearance of scales similar to that the Editor ex* 
híbited to him. On this the Editor determined to remove 
ali doubt upon the aubject, by going over to Mr. Thomas 
Carpenter, at his new residence at Tottenham, and stating 
these circumstances to him ; on this, he immediately pro- 
duced his dried specimen of a chameleon, and showed the 
Editor several places froni which the olive green coverings 
of the granules had been removed, and also several o£ 
these coatings or scales still lying loose in the immediate 
neighbourhood of those denuded places. Some of thesè 
he put into wB.tev, and, upon their extending themselves 
on becoming moist, he placed them between two glass 
slips, and bound the slips tightly together. Upon be- 
coming diy, several of them assumed the linear appearance 
exhibited in our figure, in shrinking or contracting, and ali 
of them shovtredthe small circular bodies above mentioned. 
There can now, thorefore, be no manner of doubt as to the 
fact of the chameleon possessing these curious scales, and 
the Editor is indebted to the scruples expressed by his 
friends for the realization of this curious fact in Natural 
History. 

Fig. 20 exhibíts a few minute eggs of an animalcule, 
highly magnifíed, in each of which a number of exceed- 
iiigly minute vesicies are seen. 

On the circulation of the blood in the young of the 
newt. — Mr. Thomas Carpenter kindly gratified the Editor 
with a sight of thi» beautiful appearance, in the ptojecting 
fringes, which are found on each side the body of this 
young newt, near its head, and before its legs are formed ; 

VOL. VI. z 
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lhe blood circulatín^ç most brískty throughout ali their 
tamiíicãtions, and being very distinctly seeiíi under a ma- 
dérately magnifying poVver, on account of the great trans* 
paréticy of the skin covering those frínges» " We cannot 
too strongly call thè attention of our readers to this inter- 
esting subjéct at the present time, when, only, the.young 
of the newt are to be found in great abundance. 

On Mr. T. Carpenter's apparatus for catching larva, 
newtSy S^c. — The above mentioned visit to Mr. Carpenter, 
afforded the Editor an opportunity of seeing this appa- 
ratus. In a covered basket such as anglers use, he cariied 
several wide-mouthed bottles, a spoon^ and a ílat shallow 
tin vessel, painted white in its inside, and having a socket 
affixed to one side of it^ into which a walking-stick could 
be introduced, to serve as a handle to it. With this vessel 
Mr. Carpenter took up portions of the water from ponds, 
rívers, 8cc.^ in which he expected to fínd any of the various 
objectSy and, if he succeeded in his aim, he transferred 
tfaem, with some of the water, by means of the spoon, into 
oneof the bottles/fbr future exaininafioB. 

We need hardly dwell upon the great value of a taste 
for Entomology and Natural Històry, as connected with 
the employment of the microscope, to aid in occupying 
the time of a gentleman residing in the country/ and en- 
tirely removing the complaint of ennui, so frequently 
experienced by thòse wfao have no suçh delightful sources 
of enjoyment. It must be obvious to our readers. 

(7'o he conttHuedJ) 



LXXIIL— On RegulatingHeat. %J.M*Swee.ny,AI./). 

SIR, Cork, April 16, 18S0. 

The great object of science should álways be to improve 
the arts that tend to the good of mankind, and attention 
should bè particularly directed to subjects of practicãl 
utility. In no way has- science been more usefully em- 
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ployed than in endeavouring to obtaín contfol over heat, 
au ageat so subtíle and tnuisient, as to seem incapable of 
being confíDedy without the constant caie of an attenc|ant» 
within a certain narrow limited range, necessaiy in many 
delicate processes of the arts. 

But now an artificial atmosphere can be constantly kepl 
regulated in apartments fi,t for invalids, and for ali usefiil 
purposes, even for tlie rearing, on a large sçale, of vAIl^ 
wonns, in the variable climate of England, a matter of 
national importance. The temperature can be kept stçadjf 
by self-adjusting apparatus, acting with nnerríng pre-^ 
cisíoD. 

In M. Bonnemain s French niode of warming .apartr 
mentSy of which a description and plate are given in tfie 
Technalogical Repository, vol. 11., for 1828, the legolatar 
of the heat acts on the register door of the fumace of the 
boiler, which suppUes with water, of a certain temperature, 
the tubes convoluted about the apartment. The regulator 
of the heat which I have descríbed in my last conunuaiea* 
tion, acts also on the register door ofrt^fumaoí^ The 
water in the boiler, therefbre, can aever ríge aboye a .certain. 
regulated temperature, and the boiier acting in this way^ 
cannot be available for ordinary domestic piuposes. To 
make a common boiler and furnaoe regulate the heat of a 
d^stapt body of water employed as a hath, or ciiculatipg; 
in tubes through a ferraenting Uquid, so as to keep the 
fermenting liquid at an uniform temperature, was a probleoi^ 
that engaged my attention some time ago, and the pla^ I 
proposed for that purpose has been published io the Dublin 
Philosophical Joumah 

Thé object of this paper is to point out a preferable «node^, 
by which the same desirable end may be obtained. The 
regulator acts by supplying the bath or body of water, the 
temperature of which is to be regulated, with warmer water 
from a higher levei, exactly in proportion as the bath cools ;^ 
and by cutting off the supply of the warmer. water^ the 
moment the necessary temperature is obtained. I need^ 

z2 
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not descant on the advantage of such regulated baths for 
the use of delicate persons : in hospitais, I hope, they will 
be generally adopted. 

In a bath, the temperature of which is to be kept con- 
stantly uniform, a regulator, being a tube bent in the form 
of the letter L, is to be immersed, with a bulb containing 
air or gas. On the liquid in the tube of the regulator is a 
float ; the Hquid confines the air or gas in the bulb. The 
end. of a lever is connected with the float, by means of a 
wire, that rises through a stufiing-box, and a cup of oil, 
at the top of the tube of the regulator. The other end of 
the lever is connected with a valve, placed at the mouth of 
a. tube, that descends from the reservoir of hot water. The 
supply of hot water in the reservoir is kept up by an ad- 
joining boiler, which may be made available to any useful 
purpose. 

. The regulator acts in this way ; the air or gas in the 
bulb contracts in proportion as the bath cools. When the 
air contracts in the bulb, the float descends in the tube of 
the regulator, and puUs down, by means of the wire, the 
lever ; the opposite end of the lever rises, and opens the 
valve in the reservoir, and allows hot water to descend to 
raise the temperature of the bath to the proper height. 
When an increase of temperature has taken place in the 
bath, the air or gas in the bulb of the regulator expands 
again, the float rises, and the lever returns to its former 
horizontal position, when the degree of heat for which it 
was set 4s obtained. The lever may be adjusted to keep 
the water at diflerentdegrees of temperature, as it may be 
required, by adding small weights to bring it to the ho- 
rizontal position ; when in this position the supply of hot 
Water is cut off by the valve, until wanted by the cooling 
of the bath. Thus the regulator admits as much hot 
water as will keep the bath at the desired temperature, and 
no more. 

As every addition of hot water from the reservoir has a 
tend«ncy to raise the levei of the boiler in the bath, and as 
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the colder portion of water always tends to accumulate at 
the bottom^ a waste pipe which ascends frora the lower part 
of tbe bath discharges the coldest portion of the water. ex^^ 
actly in proportion as the hot water is added. In this way 
the process constantly goes on with unerring exactness, 
without the care of an attendant, and withoutany com- 
plicated machinery ; and the regulator, from its simple 
construction, is not liable to get out of order. » 

The teniperature of the water discharged by the waste- 
pipe, will always bear a proportion to the temperature òf 
the bath. Thus, if by adjusting the lever of the regulator, 
we raise the temperature of the bath, the heat of the water 
discharged by the waste-pipe will be also proportionally 
increased ; in this way we can have control o ver the tem- 
perature of the water discharged ; and instead of allowing 
it to go waste, we can cause it to circulate through a worm 
to regulate the heat of fermenting liquids, or we can con- 
duct this water through tubes convoluted about an apart- 
ment, and can in this manncr regulate the temperature of 
tlic apartment with great exactness. 

The dijfferent useful applications of regulated heat, will 
naturally suggest themselves to persons conversant in tbie 
arts ; it wouid, indeed, be an endless detail to point out 
ali the purposes for which it might be used. The gardener 
can calculate with certainty on the heat of his hot-house ; 
evcn the farmer, on a large scale, can have recourse to 
water, of a regulated temperature, in convoluted tubes, 
passing through heaps of moistened peat, mixed with 
weeds or wet straw, in experiments for fermenting that 
obdurate substance, in order to change it into a manageable 
manure ; or he may employ water in a similar manner, in 
tubes, to keep his dairy at the temperature best íitted for 
the production of butter. In the process of dyeing, a bath 
kept of a steady temperature, by means of hot water, would 
be a matter of no small importance. When à heat is re- 
quired greater than is aíibrded by heated water, we can 
have recourse to oil ; and the temperature of a bath of hot 
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oil cah be kept steady^ by adjusting the lever of the ap- 
paratus for the increased temperature^ the regulator acts 
on the same principie when eitber oil or water is em- 
ployed ; thus we can regulate the heat of places fitted for 
annealing glass and for other purposes. The regulator, 
when it contains hydrogen or nitrogen in its bulb, instead 
of common air, can also be made in the same manner as is 
described before^ to keep the heat of a metallic bath at 
the exact point fitted for tempering instruments of steel ; 
but the material composing the regulator should be suited 
for immersion in the metallic bath in this case. 

• 

Nothing is of more general utiUty in the arts than a 
gteady regulated heat, and the control which can now be 
obtained over it for useful purposes^ must be equal to the 
expectations of the most sanguine : probably Count Rum- 
ford, when engaged about his favourite subject, heaty 
never imagined that in many very delicate processes in the 
arts^ this subtile agent could be supplied in the exact pro- 
portion required, and by an apparatus whicb^ when once 
adjusted, requires no further cure fróm an attendant. 

A regulator òf the same form as for a bath, but not sur- 
rounded by water, and placed higb up in an apartment, in 
order to open or shut a valvular ventilator moving on a 
horizontal axis in the cieling, would be found useful in 
places of public resort. The air of the place when heated 
by a number of persons crowded together, would cause the 
air or gas contaíned in the bulb of the regulator to expand ; 
the liquid contained in the tube of the regulator would then 
ascend, the íloat on this liquid would consequently rise, 
and allow the ventilator to which it should be connected 
to open, for the purpose of allowing the heated air of the 
apartment to escape. It would be necessary to have the 
regulator for the purpose now mentioned, made of copper, 
a good conductor of heat, in order that the air or gas en- 
closed in the bulb wight be quickly affected by any change 
of temperature in the apartment. 

Heated air, conducted by tubcs, is cmployed by many 
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to heat apartments; lhe quantity pf heated air admitted 
ínto an apartment may be regulated by means of the copper 
regulator described ; it will be only necessary to connect 
the balanced lever with a throttle valve in the hot air tube. 
A fali of temperature in the roora will affect the repulator, 
and thus, by means of the lever, will open the throttle 
valve, and will allow more heated air to enter. When 
Bteam is employed in tubes to heat a room, a similar re- 
gulator and throttle valve will answer. 

In my last communication, I suggested the employment 
of a similar regulator of copper, having its bulb exposed to 
the radiant heat of a furnace, for the purpose of acting, by 
means of its lever, on the register door of the furnace, to 
admit or cut oíF the supply of air, so as to keep the furnace 
at an uniform temperature. 

Chemists are anxious to measure the degree of heat of a 
furnace, which is found to answer for any particular pca- 
cess, by reference to a known standard, that they may be 
able to obtain the same degree of heat again at another 
time, or with any other furnace , hençe the different at- 
tempts to construct pyrometers. The pyrometér on the 
principie of radiation, which I described in my last com- 
munication, will, I believe, be found the most convenient 
in practice, and the most to be depended on, in estimating 
the heat of a furnace by the scale of the thermometer, as 
the radiation from a hot body bears a proportion to the heat 
of the hot body, and as the instrument iis not liable to be 
injured by the fire. 

The radiation pyrometér not being employed in contact 
with the íire, is capable of being also used to measure the 
heat of bodies, with the temperature of which we are ai- 
ready acquainted. Thus we may put the accuracy of the 
instrument to the test, and by placing it at different dis- 
tances from surfaces of different and known temperatures, 
we can see if the law which is generally supposed togovern 
the radiation of heat, holds good in every case. When, 
for instance, we piacc the side of a canister containin^ 
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boiling ether, or the side of a similar canister contaidlDg 
boilíng alcohol^ at a fixed distance opposite the pyrometer, 
we mark the effects these boiling liquids produce on the 
instrumenta above the eflPect caused by the mean tempe- 
rature of the room. We know the difference between the 
heat of these boiling liquids, and can calculate the effect 
whicb a canister of boiling water, or a canister of boiling 
oil, ought to produce on the instrumenta placed at the 
same distance. We estimate afterwards the heat of a 
plate of iron red hot, or of a white heat, by compáring the 
éffects produced by it on the pyrometer ata fixed distance, 
Tvith the effects produced by vessels containing different 
boiling liquids ofknown temperatures atthe same distance. 
We estimate the cause by the effects. Though we cannot 
plunge a thermometer into a fíre, to measure the heat, yet 
we may deduce indirectly, in this manner, what the amount 
of the temperature of a plate of red hot iron is. 

The mode of regulating the heat of liquids, described in 
this paper, will, I hope, come into general use ; it is cheap, 
simple, and unerring in principie. To describe ali the 
useful purposes to which it might be applied, would be to 
write a treatise on our arts and manufactures. VVhen we 
havethe heat of liquids regulated, it foUows as a natural 
consequence, that we can regulate the temperature of 
apartments through which these liquids are made to cir- 
culate in convoluted tubes. Count Rumford has shown an 
example of what may be done by persevering attention to 
particular branches of science. The desire he evinced of 
encouraging efforts at useful applications of heat to the 
common purposes of life, has been productive of service : 
other branches of science might be promoted by similar 
means. 

I think that the application of artificial heat, for the pur- 
pose of causing decomposition in heaps of moistened peat, 
mixed with recent vegetable refuse, is worthy of the at- 
tention of the agriculturist; peat, which is found in such 
abundance, is of itself not very friendly to vegetation, but 
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wheii mixed evcn with clay, good effects ariáe frotn it to 

the fanner. 

A valuable product is obtained fromiayersof peatand of 
stable manure, or of recent vegetable matter^ when allowed 
to heat in heaps. 

As by means of the regulator, described in this paper, 
the temperature of water circulating in tubes can be re- 
gulated to any degree of nicety, and the tubes can be made 
to pass through heaps of any substance, and in any di- 
rection ; so the decomposition of peat, mixed wilh other 
matters, may be promoted quickly, and on a large 
scale, in the hands of an agriculturist of enterprise and 
capital. 

The rearing of silk-worms in England, in apartments, 
the temperature of which can be regulated with great ac- 
curacy, onght to be encouraged on a large scale. It will 
be a victory of science o ver the obstacles of eh mate, if 
English raised silk shall, at a future period, compete in a 
British . market with the produce of a warmer clinae. This 
application of artificial heat is of national importance, and 
ought not to be lost sight of. 

The temperature exactly suited to the siik-worm can be 
maintained in an apartment by means of tubes, through 
which heated water circulates ; the heat of the apartment 
wiildepend on the heat of the water, and the heat of the 
water will be in proportion to the adjustment of the 
regulator. 

The regulator, which is shaped nearly in the form of the 
letter L, may be used in two ways ; the wire from thefloat 
may be connected with the end of the lever, without passing 
through a stuffing-box; in this case the friction of a wire 
passing through a stufBng-box is avoided ; but the tube 
being open to the action of the atmosphere^ the levei of the 
water in the tube is liable to be diminished by evaporation, 
if water be used ; oil, therefore, or mercury, may be sub- 
stituted as the liquid for confíning the gas in the bulb of 
the regulator. The expansion and contraction of the gas 
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in the bulb is subject to be influenced by the diminution 
or increase of atmospheric pressure^ when the tube is open 
to the action of the atmosphere ; tfaerefore when a chafige 
is indicated by the barometer, the lever would require some 
adjustment, by changing its small weights. 

Wben the wire passes through a stuíBng-box and a cup 
of oil^ the friction from a smooth wire is not much^ and 
evaporation is prevented from the tube, and the float 
cannot sink and puU down the lever from this cause. The 
convoluted tubes passing through an apartment are not 
represented in the drawing, as it can be easily coçceived 
that the water which ílows from the waste pipe could be 
conducted by tubes in auy direction. 

If we want to raise the teraperature of the apartment^ we 
have only to increase the heat of the bath : this is done by 
letting in a supply of hot water from the reservoir, and by 
then adjusting the weights of the lever so that it shall 
retain its horizontal position, while the bath will retain 
the increase of heat it has got. When the bath coois, the 
lever allows a fresb supply of hot water to flow in to raise it 
to its former state. 

The heated water flows, of course, from a higher to a 
lower level^ when the action of the lever permits it in this 
contrivance. The advantage of it is, that a boiler of an 
ordinary formation may be employed, and the bath in 
which the regulator is immersed, can serve for many do- 
mestic purposes, without interfering with the heat of the 
water discharged by the waste-pipe. This water, it is 
evident, can be available to heat an apartment, when it 
passes through Uibes, thougb many matters may also be 
immersed in the bath at the same time. 

In the Technological Repository, as above quoted, a 
detailed account, and a large copper plate, is given of the 
ingenious contrivances of M. Bonnemain, for regulating the 
heat of stoves, green-houses, 8cc. in France. 

The boiler, in his plan, must however be entirely engaged 
in the process of heating the apartment, and is not avail-^ 
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áble ÍQX other purposes at the same time ; bút, on the other 
hand^ in bis plan the heated water^ after passing through 
the tubes^ flows bãck again into the boiler in. a continuous 
stream. 

The action of the regulator which he employs^ is founded 
on the principie of the unequal dilation of difierent metais 
by heat. Nothing expands so equably by heat as air or 
gas ; therefore the regulator described in this paper^ might^ 
I think, be used with advantage as an adjunct to tbe con- 
trívances of M, Bonnemain. 

Let us see how this regulator míght be used^ without 
interfering with his other arrangements. The regulator, of 
the shape of the letter L, when made of copper, could haye 
its bulb exposed to the radiant heat emanating from the 
side of the fumace of M. Bonnemain, and the gas con* 
tained in the bulb would expand or contract in proportion 
as the teraperature of the furnace might rise or fali. The 
expansioQ and contraction of the gas in the bulb, could be 
easily made to open or shut the register door of the furnace, 
by means of the lever, one end of which might be con- 
nected with the float, and the other with the register door, 
by the intervention of rods or wires. 

But to have the process carried on with great precision, 
it would be better to have the gas in the rj^gulator influ- 
enced immediately by any change of temperature of the 
water circulating in the tubes. 

The advantage of having the gas in the bulb influenced 
immediately by the temperature of the water, may be ob- 
tained in the following manner. Let tbe arrangement of 
the tubes, &c. for circulating the water, be the same as 
that of M. Bonnemain, with the exception, that in one 
place the tube swells out into a receptacle sufficiently 
large to containthe bulb of the regulator, and to allow the 
water from the boiler to flow freely by, in contact with tbe 
bulb. When the water cools, tbe gas in the bulb contracts, 
the float descends, and pulls down, by means of the wire, 
the end of a lever ; the opposite end of tbe levcr rises, and 
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opens lhe registei door of the farnace, to admit a fresh 
supply of air. Wben the beat of tlie water rises, the gas 
expandsy the float ascends^ the lever returns to its former 
position, and shuts the register door. 

If we employ the wire connected with the lever, without 
passing through a stuflSng-box, it is evident that the gas 
in the bulb wili have its bulk influenced by any change of 
atmospherie pressure through the open tube. Therefore^ 
when a change is indicated by the barometer, the balanced 
lever will require to be adjusted. Gas, from expanding 
equably by heat, is admirably adapted for regulating tem- 
perature. I hope, that in this paper, I have shown how 
it may be used with advantage. 

I have the honor to remain, 

Your obedient, &c. 

ToT.GiLJ., Esq. ' J. M^SWEENY. 

Remarkã by the Editor. — ^We must own that we greatly 
fear that the application of the air-thermometer, in tiie 
manner proposed by our worthy correspondent, will fail in 
its intended effects, and therefore have thought it unneces- 
sary to copy the drawings he has furnished us with. 

At the same time we have to apprise him, that M. Puy- 
maurin, in regulating the heat of the furnace lately 
employed in the Royal Mint at Paris, for extracting ge- 
latine from bonés, by M. D'Arcet s excellent process, has 
availed himself of M. Bonneraain's regulator for admitting 
air to the fire ; but he hjas placed the leaden expanding 
and contracting tube horizontally in the boiler, near its 
bottom, with its front open end passing through the side 
of the boiler ; so that no stuffing-box is now required for 
the iron rod or wire to pass through, from the inner end of 
the leaden tube, in order to act upon the levers which open 
or close the register-plate, to supply more or less air to the 
furnace, and thus this excellent regulator is now made ap- 
plicablç to the ordinary boilers. 
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LXXIV. — On Caoutckouc, or Indian Rubber» By Jouv 
K. MiTCHEíiL, M.D., flrwd Charles Davis, M.D.* 

Philadelphía, Jan, 18, 1830» 

We have received from the formér of the above two genile- 
men some account of his experiments on thedistention and 
inflation of caoutchouc ; he has also Vead a paper upon the 
subject before the American Pbilosophical Society ; and 
several notices respecting them have likewise appeared in 
the daily journals. We shall prpbably hereafter lay some 
further details before our readei*s. The communication re- 
ferred to eontains the foliowing information : — 

Mode of making gnm elastic into bags, skeets, êçc. — 
Soak the gum elastic in sulphuric ether, until it becomes 
soft and almost inelastic, which, in good ether, will take 
from ten to twenty-four hours. Then, if it is a plate, cut 
it with a wet knife, or parallel knives, into such sections, 
sheets, or shapes, as raay be desired ; and suffer them to 
dry. Or, if a bag. or a bottle, apply a pipe, or a stop-cock 
to the neck, and inBate it with the mouth ,• rapidly, if the 
bag should expand equally ; more slowly, and with occa- 
sional pauses, if unequally. By such meana a bag may 
be made so thin as to become transparent, and light enough 
to ascend, when filled with hydrogen gas. By graduating 
the extent of inflation, sheet caoutchouc of anygiventhick- 
ness is produced. If for blow-pipes, or other purposes, for 
which it is desireable that the bags should posses3 contrac- 
tibility, let them be inflated to the desired size ; and, after 
an hour, let out the air. Ever afterwards they will suflf^er 
as gieat a degree of extension, and again contract. If per- 
manent sheets are wanted, the inflated bags are to behung 
up until dry, afier which no sensible contraction will 
ensue. 

Bags softened by ether may be readily stretched by hand, 
over lasts, hat-blocks, or other inoulds, so as to assume the 

♦ From the Journal of the Franklin Institute. 
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sfaapes d<2sired ; and may, therefore, be applied to a varíetj 
of qseful purposes. In the form of straps, and twisted 
strings^ its elasticity oflera many useftil applicatíons. It 
may be naade to assume tbe form of a tube, to connect 
parts of cbemical and other philosophical apparatoses with 
each other ; it may be employed as co? en for bottles, stop-^ 
plesy &c. ; and^ indeed, wherever the passage of steanti or 
air, is to be prevented. It is also susceptible of numeroos 
applicatíons in medicine and surgery. 

Dr. M itchell has extended a bag^ or bottle^ of cauotchouc, 
which was about the size of an English walnut, and which 
weighed three drachms and a half, until its diameters were 
enlarged to fífteen, and thirteen and a* half inches respec- 
tively. Larger bottles have been made to attain a diame- 
ter of six feet ; one of these, when fiUed with hydrogen 
gas, escaped, and was found at the distance of one hundred 
and thirty niiles from the city ! Balloons, so formed, have 
been exhibited before the different classes attending chemir 
cal lectures in Philadelphia. 

Tbe diàcovery, by the same gentleman, tfaat the essential 
oil of sassafras will soften caoutchouc^ so that it may be 
applied upon any surface with a brush^ promises, also, 
much utihty. When dry^ it becomes again simple caout- 
chouc^ with ali its original elastícity. If it be applied on 
a plate of glass, dried, and then immersed in cold watec, 
the sheet may be peeled oíT. It has been spread upon 
paper, and^ after becoming dry^ the whole was immersed in 
water ; when^ on stretcliing it, the paper would, of course, 
separate into fragments ; between which, the gum elastic 
might be stretched so as to separate them to the distance 
of a quarter of an inch, without itself giving way, notwith- 
standing its tenuity. Such a varnish will never crack, one 
of its essential attributes being elasticity. 

We have before given a mode of distending caoutchouc, 
after heating it in water. The distention in this case, how- 
ever, was not pennanent ; its application was to the blow- 
pipe only. 
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The latter of the two above-Damed gentlemen^ at the 
head of thk article, has furnished os with the íbllowing 
sketch of the bistory and propertiéd of Câoutchoac. 

The increasing appUcations of caoatchouc, or Indian rub- 
ber, as it is oommonly called, to useful purposes, render it 
an object of such general interest, that a sbort account of 
Hs properties^ and of the sources from whence it is derived, 
may not prove unacceptabie to your readers. 

This substance was fírst introduced into Europe about 
the beginning of the last century. Nothing accurate was 
known with regard to its origin« Some philosophers sup- 
posed it to be an artificial production. lu 1753^ the 
Academy of Sciences^ in Paris, sent a company of gentle* 
men to South America, for the purpose of measuring a 
a degree of the merídian ; in. the following year, one of 
them M. Condamine, presented a memoir to the Academy, 
in which he states that caoutchouc is proeured from a tree, 
growing in the province of Esmeraldas, in Brazil. When 
incisions are made into the bark of this tfee, a milky íluid 
exudes, which,^ when exposed to the aír^ concretes, and 
forms caoutchouc. The same tree was afterwards found 
in Cayemie, and on the banks of the Maragnon. It has 
since been discovered that various plants which grow in hot 
climates yiehl caoutchouc. A considerable quanty of it was 
prociired, by Br. Howison, from a climbing plant, which 
is found in several of the East Indian islands. In Prínce 
of Wales's Island, a party of soldiers were employed in 
olearing a passage through a forest ; they used their sabres 
io cut away the underwood, and were surprised to íind the 
blades covered with a substance which had ali the charac^ 
teristios of caoutchouc. The plant from which the gum 
exuded was a thick vine : when deep incisions were made 
into the bark, a íluid was obtained which had the consist- 
ence of cream ; when this íluid was spread upon any sur* 
face, it coticreted into a thin stratum of caoutchouc. Dn 
Howison made moulds of wax, in the forms of boots, gloves, 
and bottles ; the fresh juice of the plant was spread upon 
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these moulds, and suflTered to dry; in about ten minutes 
a second coating was applied ; it required about thirty coats 
to form a boot of the proper thickness. When the boots 
and gloves were finished, they wére removed from the 
mouids^ by turning them over at the tops, and gitrípping 
them off, as a glove is drawn ofFfrom the arm. Gloves and 
stockings, made of eotton yarn, were also drawn upon the 
mouldsy and them immersed in vessels containinsc the fluid 
guni. When taken out, and exposed to the air^an envelope 
was formed upon every fibre of the eotton ; so that, for 
gloves, or stockings, no additional coating was necessary. 
Pieces of strong canvass, coated with the gum, were formed 
into soles, heeis, and straps ; these, when dry, were moist- 
ened on the surface with the recent juice, and applied to 
the stockings, to which they became ifirtnly agglutinated ; 
and thus boots were formed, which present a very neat 
appearance. By spreading^ the liquid on the surface of 
nankeen, Dr. Howison formed a cloth, which was very flex- 
ible, and perfectly impervious to water. He recommends 
this cloth as a suitable material for garments ; no sewing 
would be required ; the edges of the different pieces being 
placed in contact, and wetted with the recent juice, would 
adhere, and the article would be ready for use*. 

From these facts, it is obvious, that if caoutchouc could 
be procured in large quantities in a fluid state, it might be 
applied to raany important purposes. It, therefore, becomes 
an object to devise some means by which the solid gum, as 
it is found in commerce, could be wrought into the differ- 
ent forms best adapted to various uses. From a variety of 
experiments made by different individuais, the following 
results have been obtained : — * 

When heated in dose vessels, to a high temperature, 
caoutchouc melts into a black viscid substance resembling 
tar, which does not concrete on cooiing. When this sub- 
stance is incorporated with oilof turpentine it forms a tough 

• Philosopbical Magawne, ^'^ol. 6. 
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varnish, which has been used by Mr. Jacob Perkins, as 
advised by A. Aikin^ Esq., Secretary to the Society for 
the encouragment of Arts in the Adelphi» to defend tlM. 
surfaces of his steel dies, plates, &c., used in his excellent 
process of siderography, from the action of the air aad 
moisture. The varnish may be removed by means of a 
brush, charged with warm oil of turpentine. 

Boiling water softens caoutohouc, but does not dissolve 
it; two pieces, which have been boiled for a long time, 
when strongly pressed together, forrn a permanent adhesion 
with each other. When softened in this manner, it may 
be drawn out into thiu lamina, resembling gold-beater'g 
skin. An artist, Mr. Matthias More, conceived the idea 
of substituting transparent slips of caoutchouc for the glass 
slides on which the figures are painted, fór magic lanterna. 
He purposed to paint, or print, the figures on a long slip of 
caoutchouc ; this was to be wound on and ofT a cylindar, 
thus bringing the figures successively before the lens. By 
soaking the caoutchouc for many hours in warm water, 
he succeeded in stretching it to a very gteat extent, and in 
rendering it very thin and transparent. Bottles of this 
substance were inflated by means of a pair of bellows — ^the 
bags thus forraed, when filled with hydrogen gas, ascended 
into the atmosphere*. 

Gum elastic bags may be dilated, without previously 
softening th em, by forcing in air with a condensing-pump. 

When caoutchouc is boiled in the expressed vegetable 
oils, in wax, butter, or animal oil, it is dissolved; and, 
corabining with these substances, forms viscid inelastie 
compounds. Ether, naphtha, and cajepur oil, appear to 
be the only solvents from which it can be separated un- 
changed. When the ethereal solution is poured upon 
water, it spreads equally over the surface, the ether rapidly 
evaporates, leaving a thin film of caoutchouc, which re- 
tains ali its characteristic properties. The rápidity with 
which the ether evaporates, renderá it very difficult to apply 

• Philosopbical Magazine, ^«i. VI., page 59. 
VOL, VI. A A 
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this solution to any practical uses ; this, together with the 

expensiveness of the solvente has bitberto rendered its ap- 

plications extremely limited. 

" In order to form tubes of caoutcbouc, tbe best raethod 

is to cut a bottle of this substance into a long slip (spirally ), 

and soak it for half an hour or an hour in etber ; by this 

means it wili become soft and tenacious, and if wound dex- 

terously on a greased mould^ bringing the edges into contact 

with each other, at every turn, and giving the whole a 

moderate and equal pressure^ by binding it with a tape 

wound in the same direction as the caoutcbouc, a very 

eíFectual union will be produced*". 

Dr. Roxburg, to whom we are indebted for a botanical 
description of the East Indian vine, from which the caout- 
cbouc is obtained, dissolved this substance in cajeput oil. 
When alcohol is added to this solution, the caoutcbouc is 
separated from the oil, and íloats upon the surface, in a 
semi-fluid state ; when exposed to the air it becomes íirm, 
and retains its elasticity perfectly. 

" Mr. T. Hancock has succeeded by a process, which 
he has not pubHshed, in working caoutcbouc with great 
facihty and readiness. It is made into large cakes, and 
being cut with a wet knife into leaves or sheets, about one- 
eighth or one-tenth of an inch in thickness, can then be 
applied to almost any purpose for which the properties of 
the material renders it fit. The caoutcbouc thus prepared 
is more ilexible and adhesive than that which is found in 
the shops, and is worked with singular facility. Recent 
sections, made with a sharp knife or scissars, when brought 
together and pressed, adhere so firmly, as to resist rupture 
as strongly as at any other part ; so that if two sheets be 
laid together, and cut round, the mere act of cutting joins 
the edges together ; and a little pressure on them makes a 
perfect bag of one piece of substance. The adhesion, in 
those parts where it is not required, is entirely* prevented 
by rubbing them with a little flour. Bags made of this 

* ReesU Cyclopaedia, Art. Caoutcbouc. 
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Bubstance have been expanded by having air foTaed ínito 
them, until the caoutchouc was quite transparent; and 
when expanded by hydrogen gas, they were sò light, ás tó 
form balloons with considerable ascending power ; but thè 
hydrogin gas gradually escaped, perhaps through the porôá 
of this thin film of caoutchouc*." 

Dr. John K. Mitchell has lately formed large balloõhá 
of caoutchouc by softening the bottles in ether, and áfter- 
wards inâating them ; it was one of these balloons, fiUed 
with hydrogen gas, which rose into the áir, and feli, á« 
above-mentioned, at the distance of 130 miles from the placé 
of its ascension. 

The elasticity and tenacity of caoutchouc, its power of 
resisting the action of most chemical agents, and the recént 
improvements in working it, promise to' réndeir its applica- 
tions in the arts much more extensivo than they have. 
hitherto been. The process for softening the caoutchouc, 
is, by leaving the bottle for ten or twelve hours in commoni 
ether ; and then to blow it out to the desired thinnesâ, by 
fastening into the neck a tube, with a stop-cock. 



LXXV. — On Winding-up Clocks, by taking advantage o/ 
various Natural Changes, and Artificial Movementaf, 

A PATENT has been taken out by a Mr. Richard Wará, 
of Waterbury, New Haven county, Connecticut, oii NoV^. 
5th last, for the application of air to the above purpose. 
Air, like other bodies, is expanded by heat, and contracttd 
by cold ; it is proposed to use the expansion and contmc- 
tion of this fluid, by natural changes of temperature, to 
keep a clock wound up. 

An air-chest, or reservoir, of the capacity of four or ftvc 
gallons, it is estimated by the patentee, will be sufficient 

• Qaarterly Journal, Vol. XVII. 

t Prom the Journal of the Pranklin Institute, with additions, by thi 

KsXTOft. 
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for a time-piece with a striking movement. A tube is to 
pass from this air*chest into a small gasometer, constructed 
with three concentric cylinders, precisely like those used 
for holding gases by the chemist. When the air expands 
in the chest, it is forced through the tube, and raises the 
middle cyhnder of the gasometer; and when it contracts, 
that cyUnder consequently falis. This cylinder is so sus- 
pended, that a cord or cat-gut, which passes over a pulley, 
turns a drum or barrei, and winds up the clock, whether 
ascending or descending. The particular modes of eíFect- 
ing this, described by the patentee, we shall not at present 
detail; those conversant with machinery will be at no loss 
in conceiving how this may be done. 

That a delicately made time-piece may be wound up, by 
the expansion and contraction of fluids or soUds, from na- 
tural changes of temperature, is an admitted fact. We 
have before made the foUowing remarks upon the subject 
of the application of some of the raovingobjects in nature : 
" Some of these may be employed to keep clocks and 
other engines wound up, so that their action shall be con- 
tinued. The contractions and expansions of a long bar of 
metal, from changes of temperatuie; the perpetuai currents 
of rivers ; the flux and reflux of the tide ; regular and irre- 
gular winds, and draughts or currents of air ; the hygro- 
metric changes in certain substances, are of the kind in- 
tended ; the employment of some of them is familiar, and 
the possibility of using the whole of them, as well of some 
others which are not enumerated, will be evident to most 
of our readers." 

On the employment offrequentli/ recurring artificial move- 
mentSffor similar purposes, By the Editor. 

Wewell remember, many years since, a clock, in Merlin's 
celebrated Mechanical Museum, near Hanover-square, 
which was wound up by the movements of a door in the 
house ; and which was necessarily opened and shut many 
times a day. Our friend, Mr. J. J. Hawkins, aiso proposed, 
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long since, to avail himself of the vast quantity of power, 
and which might be usefully employed to work machineiy, 
to be obtained from the constant passage backwards and 
forwards, of a numberof persons over the yielding or spring- 
ing-boards of a cellar-door, in any of the great thorough- 
fares or alleys in this metropolis; and which downward 
pressure might easily be transferred to work machinery. 
We also recoUect Mr. James Jones, Engineer, whose im- 
provements in screw-stocks and taps, we have lately given, 
employing the motion of a door in his father^s premises, 
which was continually opened and shut throughout the 
day, to work a pump in the lower story or cellar of the 
bouse, which raised the water from the sink to the surface 
of the ground, whence it could easily run off, as there 
were no sewers to drain it below. 

These suggestions may, no doubt, occasion our readers 
to avail themselves of many other sources of power, readily 
attainable ; but of which, for want of beiug reminded there- 
of, they never yet profited. 

We find a patent is lately obtained, by a Mr. Henry H. 
Western, of New York, for a tide-power, to work machinery, 
by the rise and fali of the tides on the sea-coasts ; he pro- 
poses to employ vessels or floats of great weight and buoy- 
ancy, so that, in the instance of the fali of the tide, by thfeir 
weight, or their weights contained in them ; and in the rise 
of the floats, by their floating, they may apply both ways 
a force proportionate to their weight and magnitude ; and 
which, being connected to a lever, or beam, may be applied 
to draining or putting in operation machinery, and thereby 
saving animal, steam or other powers, and possessing the 
very important advantage of contiguity to the marts of the 
manufactured articles. 

The invention may be put in use by the affixing of a 
condemned or other hulk of a ship, of the required size. 
Or floats, with proportionate weights in them, properly 
affixed in one of the usual slips, or in any tide-water ; and 
the beam or lever extended into a building projeetíng over 
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ii, or by the 8Ídç of it» or on the side of streets fronting on 
the slips^ and in otibier situations contiguous to the tide* 
water, the extent of the power to be regulated by the size 
and weight of the float. 

Dr. Tbomas P. Jones, the Editor of the Journal of the 
FrankUn Institute^ remarks, that " the power to be ob- 
tained from the foregoing plan, supposing such an ar- 
rangement to be made as shall place it ali under command, 
may readily be computed^ its elements being the weight 
which rises and falls^ and the distance of this rise and fali 
with every tide." This power the patentee claims to 
apply to machinery, ' or any other reqnired use/ It has 
been repeatedly applied to use in raising sunken vessels, 
and in removing rocks and other obstructions from the 
bottoms of rivers. If^ therefore^ the claim is intended to be 
made abstractedly^ it seeras to us that it cannot be sus- 
tained." 



LXXVL— On ihe extraordinary effects of an Earthquake 
at Lima, in 1828. By Capt. T. M. Bagnold*. 

Knightsbridgi, June 14, 1839. 

" Having experienced, duringmy residence at Coquimbo, 
on the coast of ChiU^ no less than sixty-one smart shocks 
of earthquakes in twelve months, without taking minor 
pnes into consideration, I was induced to obtain^ from an 
officer of H. M. S. Volage, the particulars of the de- 
s^ructive visitation which occurred at Lima in 1828. 

" On the 30th of March H. M. S. Volage was lying 
moored with two chain cables in the bay of Calloa ;. the 
weather was remarkably íine and clear, when^ at half- 
past seven o*clack; a hght cloud passed over the ship ; 
at which moment the noise usually attendant on earth* 
q.uakes in that country, resembhng heavy distant thunder, 
ift^as heard,; the ship wsut violently agitated, aiid, to use 
tl^ words of my informante ' felt as if placed on trucks^ 
and dra^ed rajndly over a pavement of loose stones.' The 

* JntÊí Um Qaatlerly Journal òf Science. 
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water around ' bissed as if hot iron was immersed in it;' 
immense quantities of air-bubbles rose to the surface, the 
e^as from which was offensive, resembling, to use my 
friend's phraseology again, ' rotten pond-mud.' Num- 
bers of fish came up dead alongside ; the sea, before calm 
and clear, was now strongly agitated and turbid, and the 
ship rolled about two streaks, say fourteen inches, each 
way. A cry of ' there goes the town/ called my friend's 
attention towards it : a cloud of dust, raised by the 
agitation of the earth and the fali of the houses, covered 
the town from view, whilst the tower of the garrison 
chapei, the only object visible above the dust, rocked for 
a few seconds, and then fell through the roof ; and, from 
the high perpendicular rock at the north end of the island 
of St Lorenzo, a slab, supposed thirty feet thick, se- 
para ted from the top to the bottora ofthechflF, and fell 
with a tremendous noise into the sea. The wharf or pier 
was cracked three parts across, showing a chasm of 
eighteen inches wide ; the chronoraeters on shore, except 
those in the pocket, and raost of the clocks, stopped, whilst 
the rates of chronometers on board were in many instances 
altered. A great nuraber of lives were lost, amongst 
which were four priests, killed in the churches, one of 
them by the falling of an image, at whose base he was at 
prayer. 

" The Volage's chain cables were lying on a soft muddy 
bottom, in thirty-six feet water ; and, on heaving up the 
best bower anchor to examine it, the cable thereof was 
found to have been strongly acted on, at thirteen fathomsi 
from the anchor, and twenty-five from the ship. On 
washing the mud from it, the links, which are made of the 
best bolt or cyhnder wrought-iron, about two inches in 
diameter, appeared to have undergone partial fusion for a 
considerable extent. The metal seemed run out in groove» 
of three or four inches long, and three-eighths of an inch 
diameter, and had formed (in some cases at the ends of 
these grooves, and in others at the middle of them) small 
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tpherical lumpa or nodules, which^ upon scrubbing the 
cable to cleanse it^ fell on the deck. The other cable was 
not iujured^ nor did my friend hear of any similar occur- 
rence amongst the numerous vesseis then lying in the bay. 
The part of the chain so injured was condemned, on the 
vessePs being paid oS at Portsmouth, and is now in the 
■ail-fieid of the dock-yard^ and I should think a link of it 
would be worth preserving in the museums of the different 
scientiíic bodies*. 

'' That the phenomena of earthquakes are produced by 

, volcanic explosions^ there can be little doubt, and that they 

are frequentiy accompanied by powerful electríc action, has 

long been known. To which of these causes are we to look 

for the powerful efFects here described ?" 



LXWlI.^^Observations on the Paddle-Wheels vcno used 
in propelling Steam Vesseis, and on those recently in- 
vented and patented hy Jacob Perkins, Esq. 
Engineer, 

SiNCE the application of steam to the purposes of naviga- 
tion, no description of machinery, except the steam-engine 
itself, has occupied so generally the time and attention of 
mechanics as the paddle-wheel. Inventions^ endless in 
variety, have been patented for propelling steam-vessels : 
till lately, however, none have been found so efficient^ 
durable, and economical, as the common wheel, notwith- 
standing its wastç of power is very considerable. 

When the dip of the common wheel is not more than 
one-tenth of its diameter, the waste is erroneously sup- 
posed to be inconsiderable ; but when it exceeds that 
proportion, the loss of power is confessedly in geométrica! 
progression, it being found that if the wheel be immersed 
to half its diameter, the strain on the engine becomes so 

* Oar readcrs wUl find a notic« of thÍB Texy siiigular effect, asdefcnbed 
to os by a ínend who saw it at Portgmouth, in irol. V. page 2T2. — Editor. 
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grèat as to leave very little of its force applicable to the 
propulsion of the boat. 

Of course sea-going stearaers are, from the irregularity 
of the ocean's surface, more exposed to this injurious iii- 
íluence than vessels navigating rivers or quiet waters, where 
the dip of the wheei can be regulated. 

It is obvious that the common paddle, when at the 
lowest dip, where it should have the greatest power, moves 
in water already disturbed by the preceding paddle, and 
it is evident that after the paddle has passed the lowest 
dip, it is not promoting the progress of the vessel^ as it 
would do if it were acting in undisturbed water. 

To obviate some of the difficulties above stated^ an 
eminent individual, Mr. Oldham, of Dublin, has, in com- 
mon with many others, taken great pains and incurred 
considerable ex pense. He constructed a wheel, the paddles 
of which enter the water edgeways, and by machinery 
attached to them, gradually change their position^ until, 
on their successively arriving at the lowest extremity of the 
wheers rotation, they present a face at right angles with 
the keel, and then gradually revolving, leave the water 
edgeways. But the complexity, increased friction, Ha- 
bility to derangement, weight and expense of this wheel, 
were found more than to counterbalance its theoretical 
superiority. 

Simplicity, durability, Ughtness, and cheapness, are 
requisites not to be dispensed with in the construction of 
paddle-wheels. If with these essentials a wheel can be 
constructed to work with undiminished action, at a dip 
ordinarily of one-third, and occasionally of one-half its 
diameter, without incurring a greater consumption of 
steam power than attends the common wheel, when used 
in still waters, then a remedy will be found for the great 
loss now experienced in sea-going vessels. Such a wheel 
has lately been invented by Mr. Jacob Perkins. 

Those who have witnessed the Chinese method of 
sculling, must be strongly impressed with the superiority of 
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that over the European application of the oar. The action 
of Mr. Perkins'8 wheel is not unlike tbat of the Chmese 
scull ; in fact, the only difference is, that the motion of the 
seull is reciprocating, that of the paddle-wheel in question 
rotatory; the rotatory motion being clearly preferable, 
inasmuch as the frequent change of motion in the scuU is 
so much waste of power. 

Comparative experiments with the common, and with 
the newly mvented, wheel, alternately used in the same 
boat, have shown, that even at a shallow dip> the most 
appropriate to the common wheel, there is a very important 
gain with the wheel of Perkins. But when the wheels 
are each of them immersed to one-third of their diameter 
(perhaps an average dip for sea-going vessels), the ad- 
vantage attending this newly invented wheel is scarcely 
credible ! 

Fácts are stubborn things, opposed as they may be to 
the theories of men of acknowledged ability. It has been 
asserted by certain eminent engineers, that the common 
wheel admits of but little improvement. If it cannot be 
demonstra ted that much power is lost by the common 
wheel, then would those engineers be borne out in their 
assertion. But recent experiments, made in England and 
America, prove the loss of power with the common wheel 
to be very much greater than had hitherto been imagined. 
If the loss were trifling, could a single horse on a towing- 
path do the work of a six-horse engine in the boat ? Could 
two horses attached to the hawser of a boat, moved by a 
twenty-five horse power engine, neutralize the power of 
the engine, stay the progress of the boat, and occasionally 
give her stern away ? These facts, however, are well 
authenticated ! 

Engineers, who believe in the perfection of propelling 
machinery on the old plan, exultingly reply to these facts, 
by making abstract inquiri es, such as, whether a vessel 
ean move as fast as the periphery of the wheel by which 
she is propelled ? Whether, if a boat move four-fifths as 
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fast as the periphery of the wheel, it is not considered fair 
speed ? and then come to the conclusion, that the whole 
loss of power cannot exceed one-fifth, and that allowing 
for friction, it is absurd to expect to save much of that 
small proportion by any improvement. That this con- 
clusion is premature, the following remarks are intended to 
prove. 

Let it be supposed that a paddle wheel can be made of 
such power, and to have such hold on the water as to move 
only one-hundredth part faster at its periphery than the 
vessel it propels, the difference in such case between the 
rtlative velocity of the wheel and the vessel, would be as 
ninety-nine to one hundred. It is true the magnitude of 
the wheel would require steam power in proportion, and 
then the remedy would be as bad as the disease, but the 
case is practicable. To suppose, therefore, that the loss of 
power is only as the relative movement of the w^heel and of 
the boat, is as absurd as it would be to assert, that inas- 
much as the carriage wheel and its body move with equal 
velocity, it matters not what load the carriage contains. 
In the one case the speed or draught of the horses must be 
increased, so in the other must the steam power. 

We will consider the subject, however, in a more tan- 
gible shape. There are four kinds of water-wheels, of 
which the undershot assimilates more to the paddle-wheel 
than the others ; and the undershot wheel, it is acknow- 
ledged, loses two-thirds of its power, that is to say, if 
three pounds of water fali one foot on an undershot wheel, 
it will not communicate impetús sufficient to raise more 
than one pound to the height of the fali. Let us examine 
these data in three points of view with relation to the 
paddle-wheel. 

Ist. The undershot wheel is propelled by water descend- 
ing on it. 

. 2ndly. The water so falling is so directed as to strike the 
float-boards at right angles with their surface. 

3^dly. Although the pow^r is communicated by water 
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moving at a quicker rate than the wheel, yet so soon as ít 
has communicated a portioh of its impetus to the wheel, 
that quantity of water lefton the float-boards, and hurried 
round with the wheel, is dead weight, and serves only to 
impede the wJieeFs velocity, and so to diminish its 
power. 

In ali these particulars^ the disadvantages attending the 
common paddle-wheel are greater than those above de- 
Bcribed. 

Ist. The water cannot descend upon a wheel revolving 
on a plane of water. 

2ndly. The paddles do not strike the water at right 
angles with their surface, yet the impetus given by the 
first paddle is the principal power, inasmuch as it is ex- 
erted on undisturbed water, ali the others moving in water 
previously disturbed. 

3dly. The inert body of water between the paddles, car- 
ried round by the wheel, must be greater than that carried 
round by the undershot wheel. And, above ali, the back- 
water is far more considerable with the paddles, than with 
the undershot wheel. 

Now if the loss of power with the undershot wheel is 
allowed to be two-thirds, and it has been demonstrated 
that the loss by the paddle-wheel is greater than with the 
undershot, efforts to improve the paddle-wheel will be less 
open to be characterised as visionary and unproíitable. 

Mr.Perkins's improvements remedy, in a greatdegree,the 
losses of the common wheel, whether by indirect action or 
by back-water. The paddles are made to enter and leave 
the water edgeways ; when at the lowest rotation of the 
wheel, their action is at right angles with the keel ; each 
paddle enters into, and moves in, water undisturbed by any 
preceding paddle; and thus every paddle immersed is doing 
service, though in diflFerent degrees, at the same moment. 

The new paddles show the greatest proportionate advan- 
tage when one-third and upwards of their diameter is im- 
mersed. This degree of immersion would ordinarily 
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amount to from seven to eight feet, instead of two, the ad- 
vantageous dip for the common paddle. The resistance of 
water being so much greater at the depth of eight feet than 
it is at two, too much importance carinot be attached to 
this material distinction between the two modes of propel* 
ling — Perkins's paddie being made more in the shape of an 
òar blade than of a float-board. 

As Perkins's paddles do not strike the surface of the 
water with their flat sides, on entering it, the constant tre- 
mulous motion, experienced in steam-boats, will be obvi- 
ated. So violent is the concussion, in a heavy sea, with 
the common paddie^ or if the wheel be much immersed, 
that the destruction of the paddie, and even of the shaft, 
or parts of the connecting gear, are not unfrequent occur- 
rences. 



LXXVIII— O/l diferent kinds oj Bread*. 

We distinguish three species of bread : in lhe first kind, 
termed bread made without leaven, we knead the flour up 
with water, with or without the addition of eggs, butter, 
sugar, &c., and then expose the paste either to the action 
of heat, or of the air, until it becomes hard and soHd. This 
bread is never spongy. 

In the second kind, named leavened bread, the flòur, 
after being mixed with water, and reduced to a liquid pap, 
is left to itself for several hours, in order that the panary 
fermentation may take place throughout the mass; that is 
to say, that the saccharine matter which exists in the farina 
may be changed into alcohol and carbonic acid ; which, 
finally, by their expansion, when aided by the action of 
heat, render the bread hght and spongy. More frequently, 
however, instead of leaving the mass to ferment of its owii 
accord, we faciUtate the fermentation by means of certain 
substances termed leavens or ferments, which change the 
whole mass more speedily. 

♦ Fiom 1'Industríil Belge, 
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In lhe third speeies of bread, we cause a sort of artificial 
fermentation to take place, by adding to the paste certaiu 
substances, whicb, by the assistance of heat, suffer gas to 
escape continually, and form bubbles, or those cells which 
change the nature of the paste, and give to the bread that 
spongy appearance and lightness, which, in the other case, 
resulted from the fermentation of the mass. This bread 
has not received any name in particular, and the bakers do 
uot prepare it unless expressly desired to do so. 

The various farinas diflPer in the quantities of bread which 
they produce. For household bread, they prefer that 
which absorbs the least water. This, however, is not that 
preferred by the bakers, and the reason is clear. The me- 
thods of kneading, give to the bread different qualities ; 
and they employ two medes. In the first method, both in 
France and in England, they introduce a great quantity of 
air into the paste. This operation produces an acid, and 
also a portion of sugar. In the second method, they are 
contented with pressing the mass ; and, in this case, it ap* 
pears that no sugar is formed. It is by this mode that they 

prepare sea-biscuits. 

As the fermentation of the flour proceeds slowly, so it 
becomes indispensable to add something to quicken it ; this 
effect is obtained by means of leaven. It is not, however, 
necessary to prepare the leaven every time the bread is 
made ; it is sufficient to lay by a little of the paste remain- 
ing from the last baking, and which will ensure the acid 
fermentation ; this may be placed in a bag of flour, or, 
otherwise, We may daily add to it a certain new quantity of 
flour, and sufficient water, to preserve it of the same con- 
sistence ; or, which is still better, we may dry this paste, 
and then it may be preserved for any length of time. In 
the north of Europe, they use as ferments the scum which 
forms during the fermentation of beer, and which they term 
yeast. The effect of this is more speedy than that of the 
leaven. Or we can easily procure it, by boiling three and 
a half pounds of flour^ in three pints of water, for ten mi- 
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nutes, of which we pour oflF two pints, and keep it in a 
warm place. Ferraentation will commence about thirty 
houra afterwards. At this time, we pour into it four pints 
of a similar decoction of malt, and when the fermentation 
has again commenced, we add another similar quantity, 
and so proceed. In France we comprehend under the term 
yeast, not only the scum, but also the dregs, of beer, and 
which equally serves the purpose. At Edinburgh, and in 
Hungary and Sweden, they employ diíFeient processes to 
procure yeast ; but ali of them depend upon the principies 
above described. When the baker has not a sufficient 
quantity of light paste for his baking, he raay supply the 
want of it by mixing the sub-carbonate of ammonia with 
his flour and water ; and after well kneading it, place it 
in the oven. 

Ovens are usually constructed either with bricks or 
stones. The latter retain the warmth best, and are also 
more easy to heat. In London, the oven is kept hot ali 
day ; and they preserve the heat by frequently supplying 
a small fire-place, which is constructed in the side of the 
oven, with fresh fuel ; a circular flue passes under and 
around the oven, from this fire-place, in its way to the 
chixnney. The experiments of M. Loth have shown the 
advantage of having a grate placed near the bottom of the 
oven, to keep up the heat. The brick furnace should be 
kept in constant use ; as, if it be suflPered to become cold, 
the supply of the combustible will necessarily be much 
greater, nor will the baking be so perfect. 

We know that the bread has been well made, firstly, if 
on cutting the loaf through from top to bottom, it presents 
on the cut surfaces a quantity of cells, which cootinually 
increase in their diameters from bottom to top, but, never- 
theless, without being too large. Secondly, when the mid- 
dle of the loaf is as dry as the parts near the crust, and 
does not crumble too much on cutting it; a proof that it 
does not retain too much water. Fifteen pounds of good 
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wbeaten flour ought not to absorb more than ten pounds of 
water, to convert it into a paste ; and this quantity, when 
well baked, ought to yield more than twenty pounds of 
bread. 

London bread. — ^The method most foUowed to make the 
ferrnented bread is as follows. 

They dissolve in thirty-six pounds of warm water, from 
four to six pounds of salt, at the temperature of eighty-four 
degrees of Fahrenheit, and then add three pints of yeast: 
on the other hand, they make a hole in the midst of a heap 
of two hundred and eighty pounds of sifted flour; and 
with the solution of sait, and sufficient yeast for the flour, 
they make a paste sufficiently thick, and which they tenn 
a quarter sponge ; they then again cover it with more flour, 
and dose the kneading trough with a piece of flannel. 
Three hours afterwards, they add three hundred and sixty 
pounds of boihng water to it, and knead up the mass with 
a new quantity of flour ; this they term half sponge ; five 
hours afterwards, they again add one hundred and eight 
pounds of hot water, and work it with the remainder of the 
flour, for an hour at least ,* they then cut it into bits, again 
cover it with flour, and leave it at rest in a comer of the 
trough. Four hours afterwards, they knead it for half an 
hour, and then forra it into loavés, which they afterwards 
place in the oven. They judge when the oven is sufliciently 
hot, by throwing a pinch of flour into it, and which ought 
to become black instantly, but without taking fire ; they 
place the loaves so near to each other in the oven, that 
when they rise, they press each other, and take the form 
of cubes. They leave them two hours and a half in the 
oven, and when they withdraw them, they take care to 
cover them, to prevent them as much as possible from 
losing their weight. This loss, from the baking, amounts 
to a ninth part of the total weight, and yet the loaves 
nevertheless become three times as large as when put into 
the oven. In London, they put half a pound of alum 
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instead of the same quantity of salt, into the bread^ as a. 
seasoning. In the poorer parts of the country, they use 
equal parts of salt and alum. 

Household bread. — ^There are but few bakers who make 
this bread ; it is ordinarily made in those families who bake 
their own bread. As the brown farina retains a mucb 
greater quantity of water than âour does^ so this bread re- 
mains fresh for a longer time than the white bread^ but is 
apt to crumble. As it is not in general well klieaded^ cfo 
it has a particular taste^ which, although a littlè sour, yat 
it pleases many palates. It has likewise ali the imperfec*. 
tions of being the íirst baking in an oven, which had becõmit 
cold ; andy therefore, they prefer to use sheet^iiQri ovena, 
and to substitute cast-iron or sheet-iron im place of the 
vault of bricks ; and which iron ovens aiso çenre to bak^ 
other alimentary articles. Holmés^s oven is of this kind; 
and derives its heat from amass of cast-iron which projects 
irom its side into the firè-place, ánd thus no âues are re- 
quired*. 

They endeavour to increase the weight of bread in varioui 
modes ; but, in general, at the expense of its nutritive quai- 
lities. Nevertheless they may employ gelatine to advan- 
tage, according to M. D'Arcct^s process. 

Sea biscuits. — ^To make the best biscuits, or the Ámèri' 
ean crackers, they takea good thin paste, and roll and dou* 
ble it many times, as if for puff-paste. The common sea- 
biscuits diíFer from the preceding, in i^t being made with 
so many doublings. They make a thick paste, without 
leaven or salt, and in proportion as it extends beyond the 
feet, with which they knead it, they cut oíF the borders and 
throw them into the middle, and knead them anew. They 
thus obtain a biscuit, which breaks in plates. These are 
baked in a very low oven, which resembles a mufflè. 

Spiced bread. (Gingerbread). — ^To make this, they dis- 

* The Editor possesse» one of Holmes^t ovens, and can teiti^ to itt great 
convenience and utility. He wat rewtrded by the Society of Art«, maoy 
yean aince, for this valuable invention. 

B B 
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solve halfan ounce of potash, and a little alum, in hot 
water ; they then meit in it an ounce of butter, and knead 
it up with quick strokes^ together with three quarters of a 
pound of treacle, and an ounce of mixed spices^ of which 
the composition is varíable ; but for the most part consists 
6f ginger, canella, nutmegs, and the four spices. Caraway- 
seeds^ aniseseeds^raisins ofCorínth^almonds^and othercon- 
fectíonary articles^ are aiso sometimes added. We may 
also omit the alum, and replace the potash^ by the carbonate 
of magnesia^ which^ by the strength of a small quantity of 
tt^ enables us to compound it as follows : viz.^ Two pounds 
of flour, half an ounce of mac^nesia, one pound and a-half 
of treacle, two ounces of butter, and the necessary quantity 
of water to knead it, holding in solution a quarter of an 
ounce of tartaríc acid, form a paste which will rise in half an 
hour. In France the spiced bread is made with honey, and 
rye meai, without any butter or water. 

French ôr^aá.— The bakers in France commence their 
operations at five o'clock in the moming, by mixing fíve 
pints of water, and three pounds of leaven, reserved from 
the last baking, and as much flour as will make a paste, 
weighing seventeen pounds. Ten hours afterwards they 
add ten or eleven pints more water, and sufficient flour to 
make a paste of forty pounds weight; two hours after- 
wards, twenty-four pints more water, and flour enough to 
make a paste of the weight of one hundred and twenty 
pounds. From this paste they cut ofi* a portion of three 
pounds in weight, to serve for the leaven of the next day's 
baking. Then, four hours afterwards, they make a new 
addition of one hundred pounds of flour, and from seventy 
to eighty pints of water, and which will yield a mass of 
about three hundred pounds weight. They then begin to 
beat the paste, and when it is well kneaded, they separate 
about eighty pounds of it, which is to serve as the leaven 
for the next baking. This paste is so fluid, that the loaves 
cannot presejrve their form before they have been exposed 
to the heat of the oven. For the-second baking, after hay- 
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ing mixed the quantity of ílour necessary^ by kneading it, 
they add the paste reserved from the former baking, and, 
when the mass is finished, they cut off a part weigbing 
eighty pounds, and thus they proceed a third time, a fourth, 
and so on, until they have made twelve bakings. They 
thus continue to work for several days together, only they 
modify it after every fourth baking, by adding what they 
term a young leaven to the paste which each baking had 
impaired or weakened. If they would introduce into the 
paste either salt or yeast ; they thin it in a proper manner 
with water, which contains yeast or salt in solution. They 
aiso use yeast for the soft bread. A quarter of a pound of 
the yeast from beer is equal to eight pounds of the paste 
leaven ; so that four ounces of yeast are equivalent to twenty 
pounds of the paste. The paste in which they have mixed 
the yeast, must not, however, be mixed with that contaia- 
ing leaven. 

In France, they estimate the consumption of bread, in- 
cluding that used with soups, at two pounds and a quarter 
per person ; whilst, in England, it is not quite thirteen 
ounces. 

French sea-biscuits. — ^To one hundred pounds 'of flour 
they add ten pounds of leaven, but older than that which 
is used for making bread, and with water, form it into a 
thin mass, which is well beaten. They finally cut it into 
bits, of a certain weight, ílatten it with a rolling-pin, and 
prick it fuU of holes. It is baked for two hours. 

German bread. — ^This is named semmel, and is made with 
fine ílour and yeast ; and they always make the paste a few 
hours before they bake it. The large semmels weigh about 
half a pound each ; but the best not above two ounces ; 
they are of an oblong form, and sometimes adhere in rows 
of five or six dozens. But, with the exception of these, 
ali the bread prepared in Germany is made with rye meai 
and wheaten flour, of which the proportions vary. Their 
ovens are of an oval shape, and the vault is suBEicientlj 
elevated. In Rússia their ovens are composed of platâs of 
cast^iron. b b 2 
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LXXIX. — On ihe manufacture of Red, Green, Yellow, and 

other Enamel Colours*. 

Red, — ^This is a primitive colour, that is to say, it is not 
formed by a mixture of other colours ; it is generally ob- 
tained fi*om iron. There are plenty of processes for making 
it ; some consist in calcining the sulphate of iron^ others in 
oxidizing native iron, by the aid of a strong heat and the 
contact of the atmospheric air. But the foUowing is the 
mannerof procuring themost beautiful red. 

We must procure a quantity of stecl, the best and finest 
which can possibly be had ; the old blades of English 
razors are very good for this purpose. These must be 
broken into small pieces^ and be introduced into a matrass 
containing sulphuríc acid diluted with water. The so- 
lution may be made in the cold, but much better and 
quicker by the aid of heat. When it is eíFected, the 
Bolution must be poured into a porcelain bason^ and be 
evaporated on a sand-bath, until the Uquid has attained a 
certain degree of concentration ; it must then be exposed 
to the open air^ when crystals of sulphate of iron will be 
formed. When these have attained a proper size they 
must be taken out of the mother waters, and be placed 
upon^a leaf of paper to be washed. 

After the sulphate has been well purifíed, it must be 
dissolved in about three times its weight of distilled water, 
be filtered through paper, and evaporated a second time. 
It will then form, on cooling, crystals of the sulphate of a 
beautiful emeraid green colour, and very transparent. After 
these have also been well washed and dried, they must be 
enclosed in a wide-mouthed bottle, with a ground stopple 
to it. 

When we would prepare the red colour, we take one 
part by weight of the sulphate, and a quarter of a part of 
sulphate of alumine (alum), and grossly powder them, in 
order the better to mix the two salts ; on the other hand, 

* From the JHctionnaire Technologiqu; 
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we make a charcoal fire in a calcining furnace, and when 
it is of a good glowing heat, we place a plate of thin sheet- 
iron upon the coals, on which we have previously laid the 
two powdered sulphates. The aqueous fusion of the two 
salts takes place at the same time^ but the mixture is at 
first white^ and then reddens : we should therefore take 
great care not to make the fire too strong^ lest we cause 
this red tint to fade. Finally, when we perceive that the 
colour is uniform throughout, we remove the plate from off 
the burning coals, and leave it to cool, and we may dis- 
tinctly perceive that the more it approaches to the tempe- 
rature of the atmosphere, the íiner the red colour is 
developed. 

Nevertheless, as we may aiways íind in the calcined 
massy certain parts of the oxide of iron where the red is 
of a more agreeable tint than in other parts^ so we may 
select them. We deposit these selected pieces upon a glass 
slab, moisten them with distilled water, and grind them 
with a glass muller until we have reduced them to a very 
fine powder. When this is eíTected, we remove the colour 
with a pallete-knife, and place it in a porcelain vessel, when 
we wash it repeatedly with hot water, decanting the 
wdter each time ; finally, we dry the residuum in a gentle 
heat. 

In order to make known the reason for adding a fourth 
pari of the sulphate of alumine to one part of the sulphate 
of iron, we must say that it is not because the colour be- 
comes thereby finer and more intense ; on the contrary, the 
alumine, by the white tint natural to it, tends to deaden 
the clear red which the iron manifests ; but as that colour 
is extremely fugacious, the alumine by its refractory pio- 
perty, gives it a certain fixity which it would not otherwise 
possess ; so that although this last substance predominates 
in the composition, yet the red colour is more fixed, although 
lipss intense. But we must not proceed beyond the due 
limits in this respect. 

This red is greatly employed in vitrefiable painting; 
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it is used in imitating many flowers and fruits : it also 
forms entire draperíes; it likewise enters into the tints 
destined to imitate the carnation, sueh as in certain parts 
of the lips, the corners of the eyes, 8cc. 

The alkaline íluxes are not proper to be mixed witb this 
red colour; the metallic âuxes are much better. This 
colour is one of those which spread readily under the 
pencil, and as it receives a large quantity of flux, so it is 
greatly used upon glass, enamel, and porcelain. 

Off fiesh-coloured enamel. — This colour, whose name is 
Bufficient to demonstrate that it is very usefui in this kind 
of painting, is also made with the sulphate of iron ; but 
instead of only using one-fourlh of a part of the sulphate of 
alumine, as in the case of making the red colour, we mix 
two, three, and even sometimes four parts of it ; so that, 
as we know that the alumine is a white substance, the red 
becomes paler accordingly in notable proportions, and we 
thus obtain what are termed Jlesh colours. We here also 
perceive, that in virtue of the refractory quality of the 
alumine, we are obliged to introduce in the flesh colours 
a greater quantity of the above-mentioned fluxes ; never- 
theless experience has pointed out in a peremptory manner 
the theory for the best mixtures. 

Creen- colour ed enamels, — These colours may be ob- 
tained from two metais, copper and chrome. The follow- 
ing is the manner of procuring it from the íirst of these 
metais, 

We choose the finest rose copper which can be had, make 
it very thin, and cut it into small bits, which we dissolve 
in two or three times iheir weight of nitríc acid, diluted 
with water. We must take care to introduce the metal a 
little at a time, in order to prevent a too great eíFenrescence 
taking place, and lest we should risk the sudden loss of 
the oxigen in the acid. We add the metal as we see the 
action is terminated, and thus continue until a perfect sa- 
turation is obtained ; finally, we place a crucible in a wind- 
fumace, and heat the crucible by placing burning chaxcoal 
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around it ; we then pour into it about a fourth part of the 
contents of tbe solution of copper. When the líquid re^ 
ceives the impression of the íire, it swells and mounts 
towards the upper part of the cnicible. If it threatens 
to escape, we must direct the wind from a pair of hand- 
bellows into the midst of it. This precaution hinders the 
loss of the liquid, and it instantly falis to the bottom of the 
crucible. 

When the evaporation of the quantity first poured in is 
completed, we add another porticn of the solution, always 
taking care to put in but a liítle at a time, for the reason 
above assigned. We thus continue the process until the 
whole quantity is poured in, when we cover the crucible, 
and carry the calcination to a red heat. At the end of a 
quarter of an hour's iiring, we take out the crucible, and 
let it cool. When we can take it in the hand, with a 
steel knife, whose point is a Uttle rounded, we remove the 
oxide of copper, which appears in the form of a very black 
powder, and in a state of extreme division, uniess the 
fire has been too violent, in which ca-ae the oxide will be 
of a grey colour, and its molecules become agglutinated^ 
and attached to the interior of the crucible, so as to make 
it difficult to remove them. This circumstance is an iiv- 
convenience which it is better to avoid hy employing a 
moderate fire. 

Potash and soda also precipitate copper from the nitric 
solution of it ; but then the precipitate is of a bluish green 
colour : by calcination it becomes black. We may eraploy 
either of these two processes, but must observe that the 
first is that constantly used. 

The oxide of copper affords a fine green colour when it 
is vitrefied with fluxes ; but it is a Httle difficult to use with 
the pencil. Nevertheless this colour is indispensable, it 
fumishes those tints which are peculiar to it, and which 
the oxide of chrome, of which we shall next speak, isin- 
capable of aíFording. 
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A nother green colour, produced by the oxide of chrome, — 
This oxide is obtainedby the decomposition of a stone, 
which is named chromate of iron. This stone is of a bluish 
grey colour, and often black. The following is the manner 
of treating it, in order to procure the green oxide of 
chrome. 

We pulverize the stone in an iron mortar, and pass the 
powder through a very fine sieve ; it is then mixed with a 
little less than its own weight of the nitrate of potash^ also 
pulverized. The míxture being intimately made, we fill 
a Hessian crucible two-thirds with it, and place it in a 
wind-fumace; we then cover the crucible, and beat it 
We shouM observe that we must take çare to apply the fire 
by degrees. As the matter begins to become red-hot, we 
perceive a movement to take place throughout the whole 
mass ; the nkrate of potash is decomposed, and there en- 
capes from the mixture, between the cover and the upper 
«dges of the crucible, a great quantity of azote, in the 
gaseous state. The residuum in the crucible consists of 
the chromate of potash, alumine, silex, and the oxide 
of iron. 

The operation may lást from half an hour to three-quarters 
of an hour, with a continued íire : at the end of this time 
the crucible is withdrawn from the furnace, and left to 
eool ; it is then broken, and its contents pulverized. This 
powder is then mixed with four or five times its weight of 
water, in a copper vessel, and placed upon,the fire. After 
boiling for a quarter of an hour, the water is decanted, 
which will have assumed a fine golden yellow colour. We 
filtre this water through paper, and again put it into the 
«opper vessel, in order to cause it to dissolve what little 
chromate of potash may still remain in it ; we filtre this as 
before, an<[ repeat the process until the water is no longer 
coloured yellow^ 

On the pthcr hand, we dissolve in the nitric acid a cer- 
tain quantity of mercury : when the solution is effected. 
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we pour the nitrate of inercury into tfae solution oí chrcH 
mate of potash, when there will fali a precipitate of a red 
colour, which is more or less lively, according to the degree 
of purity of the two solutions ; we decant the supernatant 
water^ \?hich ought to be limpid and colourless^ instead of 
yellow, as it at íirst appeared. We ihen wash the red 
deposit which is found at the bottom of the vessel : this is 
the chromate of mercury. 

We proceed as foUows, in order to píocure the oxide of 
chrome, which we extract from the chromate of mercury 
with which it is míxed. We put the chromate^ whether 
dry or not, into a cnicible^ place it in a furnace, and urge 
the fire. By this operation the mercury, by reason of its 
Tolatility, escapes from the composition; so that at the 
end of a quarter of an hour, there only remains the oxide 
of chrome in the crucible, in the form of a light powder, 
Tery much divided, and of a fine green colour. 

If you would avoid the loss of the mercury in this opera- 
tion, you must place the chromate of mercury in an 
earthen retort, to the beak of which an adopter must be 
luted, with its recipient, in order to condense the mer- 
curial vapours. 

If you would not obtain the green oxide of chrome by 
the distillation of the mercury, you may procure it directly 
by mixing the chromate of potash with double its weight of 
flour of sulphur, and subliming it over the fire. In thia 
operation the sulphurets and the sulphites of potash are 
formed, which may be dissolved out by hot water, and the 
oxide of chrome be set at liberty. In this last manner the 
green colour may be extracted from the chromate of iron ; 
and we believe the process is performed by many persons. 
. This oxide of chrome is very fixed ; it "bears the great 
heat of a porcelain fumace without being neutralized ; and 
it can thus be successfully emplqyed to make the plain 
foundations of the vases intended to be decorated with 
gold. The tints of green may be varied at pleasure, either 
by the addition of a little blue, or a little yellow. These 
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coloufs are but rarely vitrefied before using them, whicb 
renders them exceedingly easy to spread with the pencil. 

Ofyellow coloured enameL — This is also a primitive co- 
lour, and is procured from several metais^ such as antimony, 
lead, tin, and also silver. The following is the mode of 
procuring the oxide of antimony, which serves as the basis 
of a yellow colour of different tints. 

They reduce the regulus of this metal to a very fine pow- 
der, and pass it through a sieve; they also pulverize the 
crystallized nitrate of potash (or the nitre of commerce;) 
they then take one part of the regulus of antimony, and 
one part and a half of nitrate of potash, and mix the two 
ingredients intimately ; they then place a crucible^ formed 
of good clay, in a furnace, with a good draught, and pro- 
ject into it, a little at a time, the mixture of antimony and 
nitre. At each spoonful of the matter introduced into the 
crucible, there is a considerable movement of the mass ex- 
hibited ; this motion is accompanied by a vivid and bríl- 
liant flame ; this is extinguished by adding a new quantity 
of the matters ; and the process is continued until the cru- 
cible is become nearly fuU, when it is covered, and a brisk 
fire is kept up for a quarter of an hour. At the end of this 
time the crucible is withdrawn from the furnace, broken, 
and the heavy mass detached which adheres to it ; this is 
pulverized, ground with water on a glass slab, and then 
placed in a porcelain vessel, where hot water is poured upon 
it maiiy times. Thus the excess of potash is washed out, 
and the white oxide of antimony remains at the bottom of 
the vessel ; this is termed washed diaphoretic antimony. 

When we would fix this yellow colour by fire, we com- 
bine, with one part of this oxide of antimony, one or two 
parts of the red oxide of leãd, or minium, and mix the two 
oxides perfectly ; we then place them in a crucible, and in- 
troduce it into a laboratory furnace ; we give it a sUght de- 
gree of fire, but continue it for three quarters of an hour, 
after which we withdraw the crucible, break it, and fínd 
the mixture converted into a fine rich yellow colour. 
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We can easilyi by the same means^ obtain yellows^ more 
or less coloured ; it is sufficient to know^ that for this end, 
the more the oxide of lead predominates, the paler will the 
colour of the yellow be. 

We can also prepare a very beautiful yellow colour by 
mixing in a similar manner, with one part of the white 
oxide of antimony, a part and a half of the acetate of lead 
(white lead), and one part of the hydrochlorate of ammonia. 
We pulverize these substances, sift them, and put them 
upon a test, which we place in a calcining furnace, and 
make a fire sufficiently intenso to decompose and sublime 
the hydrochlorate of ammonia. When we perceive that 
the opera tion is terminated^ which is manifested when not 
an atom of smoke rises ; and the composition also appear- 
ing of a yellow colour ; we withdraw it from the fire, leave 
it to cool, and wash itin a large quantity of water. 

We can also form another yellow with two parts of the 
white oxide of tin, one part of minium, one part of the 
sulphate of alumine, and half a part of the hydrochlorate 
of silver, which the older chemists termed lunacornea. 

(To be continuêd,) 



LXXX. — On the originators ofQas Lighting in England 
and France. By William Matthews, Engineer. 

It has beeu stated, since the death of Mr. F. A. Winsor, 
that he was the ''originator of the practical and useful ap- 
plication of gas-lights;" and, likewise, "in 1803 he pub- 
licly demonstrated the use to which this chemical discovery 
w^ applicable ;'' but these operations are unauthorized 
either by the date, circumstances, or even Mr. Winsor's 
own detail of his discovery. He obtained his patent in 
May, 1804, and the first magnificent proposal of hisscheme 
to the public is dated in that year, with the following pom* 
pons title : — '* Account of the most ingeixious and import- 
ant n^ional discovery for some ages. British imperial 
lightovèns and stoves, by which abôve 1,000 per ccnt. are 
saved and ^ined in light, heat, and some other valuable 
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products for British manufactures^ commerce^ and naviga- 
tíon, as proved by an exact account of profit and loss ap- 
plied," with more matter of similar iraport, '*by F. A. 
Winsor, the second inventor and improver." Though Mr. 
Winsor described himself as the second inventor, in the 
same publication he stated that *^ the celebrated French 
engineer, Le Bon, who, on the most âattering representa- 
tions from the National Institute, obtained the longest 
brevet d' invention ever granted, had, in the winter of 1802, 
a house fitted up in Paris, which was «een *by thousands 
with the greatest astonishment. The fame of this discovery 
fipreading in ali the literary journals of the continent, in- 
duced the writer (Mr. Winsor) to travei from Frankfort to 
Paris, where he often witnessed the wonderful eiSects of 
common smoke being made to burn with greater beauty 
than wax or oíl!" But still further to attract attention to 
what he called his ^^ British imperial patent stoves, ovens, 
and utensih, for producing sevenfold heat, and beautiful 
light, oil, pitch, coke, and puré inâammable gas, without 
sparks, soot, or ashes, from which ali the accidents of fire 
arise; " he annexed the following remarkable advertise- 
ment : — " Such noblemen, gentlemen, public or private 
companies, or individuais, who, from witnessing the uncom- 
mon effects of common smoke, shall be convinced of the 
great utility of this discovery, and may have an inclination 
to embark some property in this valuable speculation, may 
be furnished with a sight of a written plan for a thre^fold 
grand national establishment, which, in the least prospect 
of success, must ensure unexampled advantages to the 
proprietors, and which opens still greater prospects/' Such 
were the íirst pretensions and representations of the second 
inventor of gas-hghts ; and in the latter part of the year 
1804, Mr. Winsor certainly made an exhibition of his 
" discovery and invention," at the Lyceum. But, in 1805, 
he pubhshed a circular, to display the '* immense advan- 
tages" of his project, in which he averred, that í' five 
pounds deposit will suffice for realizing the scheme in Lon- 
don and its environs, and ali the other sums wanted will 
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prove a small deduction írom speedy profite/' In the same 
letter he aiso mentioned his '^greatly undervalued esti- 
mates ;" and designated his scbeme as ^' a mine of wealth ;*' 
but the acme of his rhodomontade appeared in 1807, when 
he stated the "savings" to be efFected at 114,845,294/. ; 
and, " if only one-tenth of this sum were reaUzed, each five 
pounds deposit will secure 570/. per annum." However, 
to insure to his subscribers the immense advantages held 
out to them, he proposed that government should impose a 
tax upon coal, in order to promete the use of his gas and 
coke ; and, according to his estimate, this tax would pro- 
duce a revenue of 10,751,000/. By stories so extravagant 
did Mr. Winsor, at one períod, amuse the public ; and it 
has been affirmed that he did not obtain less than 50,000/., 
which he expended upon his schemes. That he was ''the 
founderofthe chartered gas-hght and coke company'^ is 
undoubtedly true ; and the above extracts will show some 
of the means by which he eflPected his purposes ; J>ut I be- 
liere not the slightest trace exists either of his scientifíc 
discovçríes, or his mechanical ingenuity and skill, numerous 
as are the proofs of the great loss sustaiiiéd by individuais 
who confided in his representations. 

A French brevet d' invention béing similar to an English 
patent, that describes the particulars of the invention for 
which it is granted ; it may be fairly inferred that Mr. 
Winsor actually read M. Le Bon'â while he was in Paris ; 
and it is remarkable, that although on the fírst application 
for á bill to incorporate the gas-light and coke company, 
in 1809, one of the principal reasons alleged was the grand 
discovery alluded to above, which was also strorigly main- 
tained by the notorious Accum (Mr. Winsor's coadjutor), 
yet, on the second application, in 1810, the very petitioners 
for the bill positively affirmed, that '' the persons applying 
for it have never claimed the merit of original invention in 
the application of gas-lights !'' 

That Mr. Murdoch, engineer to Messrs. Boulton and 
Watt, of the Soho, near Birmingham, was the person who 
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first made gas-light extensively usefuli and long before 
Mr. Winsor knew any thing about them^ has been estab* 
lished by tbe incontrovertible evidence of facts. In 1792, 
he employed them to light bis office at Redrutb, in Com- 
wall; where he also amused tbe inbabitants by a small steam- 
carríage, which ran along tbe roads with gas-ligbts attached 
to it. In 1798, be introduced tbeir use to ligbt Messrs. 
Boulton andWatt'ssteam-engine manufactory at tbeSobo; 
and, at tbe celebration of tbe peace, in April, 1802^ tbe 
illumination of Messrs. Boulton and Co/s very large estab- 
lishment was wbolly witb gas-ligbts^ whicb was tbe first. 
public display of tbis mode of illumination in any country. 
Tbis splendid exbibition, at tbe Sobo, I saw, and probably 
100,000 persons besides myself; it was continued for 
several successive nigbts, and was reported in tbe news- 
papers of tbe time. Mr. Clegg, tbe inventor of tbe gas- 
meter, and tbe present engineer to tbe imperial gas*light 
company, being tben an apprentice to Messrs. Boulton and 
Watt, assisted in tbe operation ; and tbis evidently occurred 
many montbs prior to M. Le Bon's exbibition at ,Paris, 
wbicb Mr. Winsor stated tbat be " traVelIed from Frank- 
fort to Paris" to witness. Tbe establishment at tbe Sobo 
occupies a space nearly as large as Greenwich Hospital, so 
tbat some opinion may be formed of tbe extent of tbe ap- 
plication of gas-ligbts before Mr. Winsor went to Paris, or 
exbibited at tbe Lyceum, or in Pall-mall. Besides, tbe 
chartered company did not 8ucceed.till they discarded Mr. 
Winsor's plans, and adopted tbose wbicb Mr. Murdoch 
bad introduced. 

In my *' Historical Sketcb of tbe Origin and Progress 

tpf Gas-ligbting," I endeavoured to give a faitbful narrative 

of Mr. Winsor's labours ; and I trust tbat tbose wbo may 

have dispassionately read that little work, will admit my 

baving cajididly and justly appreciated bis merits, studious 

■ " Nothing to eztonuate, 

Nòr set down aught in malice." 

Tbis letter is dictated by tbe same regard for trutb and 
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rectitude; and should you favour me with its insertion, it 
may enable your readers to form their own opinion of the 
correciness of my státements, though they may be in direct 
contradiction to the erroneous and fallacious account sent 
to you by some indiscreet and not very well informed ad- 
mirer of the late Mr. Winsor. 

With respect, I am, &c. 

WiLLIAM MaTTHEWB. 

London, May 30, 1830. 

Remarks, by the Editor. 

We have transcribed the abpve from one of our respect- 
able daily journals, and entirely agree in the sentiments 
expressed by Mr. Matthews^ as to the demerits of the late 
Mr. Winsor^ some of whose lectures we attended both at 
the Lvceum and in Pall-mall. and were not a little amused 
at the extravagence of his pretensions, and the ignorance 
he displayed in real science ; for instance^ at the Lycetim, 
he pretended to smelt metais by means of gas. Now, what 
will our readers think^ when we tell them, that this pre- 
tended smelting of metais consisted merely in fusing soft 
solder^ contained in an iron ladle, over the flame of the gas, 
an operation which does not require more heat than is suf- 
ficient to boil water ! We also well recoUect his complete 
failure in his attempt to light Pall-mall by means of gas, 
although his apparatus was stationed most favourably for 
the purpose. And likewise, that when he attempted to 
light the back of Cfarkon-house gardens, in St. James'8- 
park, the gas stunk so abominably, owing to its want of 
due puri&cation, that Mr. Winsor declared, some enemy of 
his must have scattered assa-fioetida ali along the front of 
the wall ! 

We think that some notice is due to the early eiBforts 
made by the late Mr. Knight, a watchmaker, formerly 
residingin Fleet-street,near to Fetter-lane, in gas-Ughting. 
We well recoHect the success of his endeavours to light his 
own premises, and we may also add, that he was the first 
establisher of the Dorset-street, or City gas-works, and 
which still hold their eminence in this respect amongst 
th«ir numerous rÍTals. 
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Which have passed the Great Seal since April 24, 1830, 

To John M^Innes, of Aucheoreoch, and of Woodbum, in that part 
of our united Kingdom of Great Britain and Ireland called Scot- 
land, Esq. ; for the manufacture or preparation ^of certain sub- 
stances wbich he denominates ** Britisb Tapioca/' and the cakes 
and flour to be made from the same. Dated April 24, 1830. — ^To 
be specified kà six months. 

To Samuel Brown, of Billiter-square, in the city of London, 
commander inour royal navy ; for certain improvements in making 
or manufacturing bolts and chains. Dated April 24, 1830. — In 
six months. 

To Joseph Cochaux, of Fenchurch-streety in the city of London, 
merchant ; who, in consequence of a communication made to him 
by a certain foreigner residing abroad, is in possession of an appa- 
ratus calculated to prevent or render less írequent the explosion of 
boilers in generating steam. Dated April 24, 1 830. — In six months. 

To Paul Descroizilles, of Fenchurch-street, in the city of Lon-^ 
don, chemifit ; for certain improvements in apparatus for econo- 
mizing fuel, in heating water and air, applicable to various pur- 
poses. Dated April 24, 183.0. — In six months. 

To Thomas Cook, of Blackheath-road, in the county of Kent, 
lieutenant in our royal navy ; for certain improvements in the con- 
struction and fitting up of boats, of various descriptions. Dated 
April 24, 1830. — In two months. 

To James Perry, of Red Lion-square, Holbom, in the county of 
Middlesex, bookseller and stationer; for an improvement or im- 
provements in or on Pens. Dated April 24, 1830. — In six months. 

To John Wilkes, of Blue Anchor-road, Bermondsey, in the 
county of Surry, engineer, millwright, and machinist fone of the 
eo-partnefs in the íirm of Bryan Donkin and Co., of the Bsote 
place, engineers, millwrights, and machinistsj ; for an improvement 
or improvements in-a part or parts of the apparatus for making 
•paper by machinery. Dated April 28, 1830. — In six months. 

To ÍTiomas Petherick, of Ppnfullick, in the parish of lywar^ 
dreath, in the county of Comwall, mine agent ; for certain ma* 
chinery for separating copper, lead, and other ores, from earthj 
and other substances with which they are or may be mixed ; and 
which is more particularly intended to supersede the operation now 
practised or used for that purpose, commonly called jigging. Dated 
April 28, 1830. — In six months. 

To John Walker, of Weymouth-street, >a the county of Middle- 
sex, esq. ; for an improved cock for fluids. Dated May 4, 1830. 
. — In two months. 

To Henry Robert Salmon Devenoge, of Littlé Stanhope-street, 
May-fair, in the county of Middlesex, gent. ; who, in consequence 
of a communication írom a foreigner residing abroad, is in posses- 
sion of certain improvements of machinery for making bricks. 
Dated May 8, 1830.— In two months. 
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African marygold, Editor on its flEurina, 336 

Aikin on making raisin wine, 115 

Albumen and wheaten flour lute, 113 

Alam, burnt, its use in preserving the skins of animais, 151 

Alumine, on its use in pigments, 153 

Animalcule, Editor on a new one, 335 

Antennae of insects, T. Carpenter on them, 1—- Editor on those of the 

midge-fly, 6 
Antennse of a moth, 78 
Antenna of a staphalinus, 140 
Apparatus, Mr. T. Carpenter's portable, 338 
Arbutus, farina of, 68, 76 
Arkwright, Sir Richard, notice of, 20 
Baader^i rail-way and carriage, 30 
Bagnold on an earthquake at Lima, 358 
Barker's mill, error respecting its efficacy corrected, 81. 
Bafs hair, 77 

Bean-meal paste, Godfrey's, 114 
Begónia, Editor on the culture of it, Z19 
Bijouterie d^acier, 284 
Bird, notice of an artificial one, 10 
Birds, Waterton on preserving, 87 
Black feathers, on dyeing, 252 
Blood, Editor on viewing in the microscope, 7 
Blood, singular movements in it, 817 
Blood, circulation of, in a young newt, 337 
Blue straw, on dyeing, 232 
Blue feathers, on dyeing, 253 
Bone-glue, Macqueen on English, 223 
Bookbinder^s paste». Kelly^s mode of making, 113 
Booker on diminishing human labour in the colonieg^ 211 
Bórax for jcwellers, improved, 78 
Bread, on making it, 365 

Bricks, on unbumt ones, 47 — On Chinese unbumt ones, 112 
Brookes on preserving the skins of animais, 150 
Buran^s improved bórax, 80 

Bumt alum, its use in preserving the skins of animais, 151 
Camera-lucida, Hall on its advantages, 304 
Canais, navigable, inventions on, 52 
Caoutchouc or Indian rubber, on, 349 
Carmine, on making, 187 
Carpenter, T., on the microscope, 1, 67, 129, 194, 321 — On the antennse 

of insects, 1 — On the capsules and seeds of fem, 1-^On the terredo 

navalis, 321 — On the larvae of gnats, 825 
Carpenter, P.'s solar opaque microscope, 317 
Cary on preventing the dry-rot in ships, 240 
Case-hardening steel beads and studs. Editor on, 277 
Cast-steel, on working ingots of, ioto bars, 98 



INDEX. 

Casts in plaster froni medals, Kelsall on making, 108 -Editor on making, 

111 
Cattle, Whitlaw on diseased ones, 39 
Cedar, an insect in, 142 

Centrífugal governor improved by the Editor, 92 
Chameleon, on its scaleç, 380 
Chara, Editor on tlie circulation of its sap, íí, 05 
Chemical lute, S. Varley's, 114 
Chinese unburnt brícks, 112 
Chinese rice paper, 174 
Chromate of potash, a new use of, 165 
Chuck for a lathe, Mordan'8 self-centering one, 263 
Cicada, wing-case of, 3, 6 — Head of, 4, 7 
Clay'8 paste of gelatine and wheaten tíour, 115 
Clocks, on winding them up, 355 
Cock-roaches, &c., destroyed by steâm, 101 
Colouring prints, on, 84 
Coloured inks, on, 85 
Colza oil, 158 

Copper and silvtr, to separate, 177 
Coppersmith^s lutes, 113 
Cotton-spinning machinery, 11 
Cotton manufacture improved by Arkwright, 20 
Curdling of blood, microscopic appearance of, 7 
Cutler'8 emery pastes, 173 
Cynips, head and antennse of, 210 
Biseased cattle and bad meat, Whitlaw on, 30 
Bivision of labour, Smith on its advantagei, 266 
Bolphin, its scale, 209 
Dry-rot in ships, Cary on preventing it, 240 
Butch carmine, on making, 189 
Earthquake at Lima, Bagnold on one, 368 
Editor on the microscope, 1, 67, 140, 313, 321 
Editor on parabolical cupped breeches for gun-barrels, 127 
Editor on fine and delicate steel works, 275 
Editor on the wheel-animalcule, 833— On a new animalcule» 885 — On 

polypes, 335 
Editor on the farina of the African marygold, 336 ; and that of the limc- 

tree 336 
Editor'8 recollections of his late father, 8, 91. 143, 309 
£ditor'8 improved centrífugal governor, 92 
Eggs of the lacquey-moth, 5, 7 
Elastic plated spurs, 9 
Emery pastes for cutlers, 173 
Enamel paintings on stone, 184 
Enamel colours, on making, 372 
English bone-glue, Macqueen on, 223 
Eynard on silicate of iron, 148 
Fang of a viper, 200, 210 
Farina of the marvel of Peru, 68, 76 — Of the arbutus, 68, 76 — Of the 

tyger lilly, 68, 76— Of the scarlet sage, 68, 76— Of the fuschia 

coccinia, 68, 76 — Of the African marygold, Editor on it, 336 — Of thé 

lime-tree, 336 
Feathers, on dyeing them black, 252 ; red, 253 ; blue, 253 ; yellow, 254 
Feathers, on removing the grease from them, 249— On bíeaching them, 

250-^On dressing and curling them, 251 
Fern seeds and capsules, 1, 6 
Field mouse, hair of, 2, 6 



INDEX. 

Files, smoolh, Giirs improved ones, 9 

Filtre for water, on Hawkin'tt portable one, 307 

Flesh-coloured enamel, on, 374 

Flinfs screiT-cutUng tools, 292 

Francillon'8 mode of taking plaster casto from medals, &c.« 111 

Fresh water muscles, minute ones, 209 

French straw works, 228 

Friction, Rennie od, 159 

Furnace for hardeoing pit-saws, 9 

Fuschia coecÍDÍa, farina of, 68, 76 

Fusing tallow, an improvement in, 156 

Gas-lighting on, 379 

Galvanic pile formed of one metal only, by Watkíns, 154 

Gelatine and wheaten-flour paste, Clay^s, 115 

German carmine, on making, 188 

Gill, Thomas, recollections of the late, 8, 91, 143, 309 

Giirs warranted sword-blades, 12 — Spring-bayonetpistols, 310— Improved 

Snuffers, 311— Improved twisted gun-barrels, 312 
Glass, decomposed, microscopic appearance of, 7 
Glass-paper, French, ob the so termed, 226 
Glue, boné, Macqueen on English, 223 
Godfrey's bean-meal paste, 114 
Goodhall on Chinese unbumt bricks, 112 
Gonld^s Wollaston'8 microscopic doublet, 313 
Gt)uld's mode of mounting microscopic objecte, 314 
Graphic telescope, on C. Varley'8, 306 
Green ink, 86 

Green straw, on dyeing, 233 
Green enamel, on, 374 

Gun-barrels, Giirs improved machine for rifling them, 93 
Gun-barrels, Editor on parabolical cupped breechea for, 127 
Gun-barrels, GilFs improved, 312 
Hair of a field mouse, 2, 6 

Hairs of spiders, 68, 76— Of rats, 77— Of a mouse, 77— Of a bat, 77 
Hall on the camera-lucida, 304 
Hand-grenades, machine for throwing, 12 
Hassenfratz on unbumt bricks, 47 
Hawkins's domestic medicated steam-bath, 294 
Hayes on a scarlct pigment from mercury, 151— On the use of alumina in 

pigments, 153 
Head of a cicada, 4, 7 

Heat, M'Sweeny on regulating it, 338— Puymaurin on, 348 
Hollow Steel beads, Editor on making, 280 
Hom moulds, on making, from medals, 238 
Human labour, Booker on diminishing, in the colonies, 211 
Hydrometra stagnorum, ite proboscis, 140 
Indian rubber, on, 349 
Ink, lithographic, Netherclift on making, 100 
Inks, on coloured ones, 85 
Insect in cedar, 142 
Iron, Eynard on a silicate of, 148 
Jeweller^s bórax, improved, 78 
Jones on the union of mechanical skill with science^ 19 — On the futility 

of attempting to make perpetuai motions, 56— On screw-cutting, 268 
Relly's mode of making bookbinder'8 paste, 113 
Kelsall on making plaster casts from medals, 108 — Editor on ditto, 111 
Labour, division of, Smith on its advantages* 260 
Lacquey-moth, eggs of it, 6, 7 



INDEX. 

Lathe-chucky on Mordan's self-centering one, 262 

Leavened bread, on, 365 

Lime-tree, Editor on its farina, 336 

List of patents, monthly, 64, 128, 190, 254, 320, 384 

Lithographic transfers, Netherclift on màklng, 100 

Lithographic ink, Netherclift on making, 100 

Lutes for coppersmiths, 113~For chemístry, 114 

M*Sweeny on regulating heat, 338 

Machinery, Smith on the adyantages of emplo^ ing it, 266 

Marvel of Peru, farina of, 68, 76 

Matthews on gas-lighting, 379 

Meat, bad, Whitlaw on i^ 39 

Mechanical skill, Jones on its union with science, 19 

Medals, Kelsall on making plaster casts from, 108 — Editor on ditto, 111 

Medals, on making bom moulds from, 238 

Medicated steam-bath, Hawkins's domestic one, 294 

Melting-pots, Smitb^s improved, 168 

Mercury, on a scarlet pigment from, 151 

Microscope, T. Carpenter and the Editor on it, 1, 67, 129, 194, 321 

Microscopic objecta, 6ould's mode of mounting, 314 

Micrometers, Tully^s glass ones, 315 

Midge fly, its beautiful antennae, 1, 6 

Mill, Barker^s, error respecting its efiScacy corrected, 81 

Mills, Tvater, on improved ones, 17 

Mitckell on Indian rubber, 349 

Monthly lists of patents, 64, 128, 190, 254, 320, 384 

Moth, lacquey, eggs of it, 6, 7 

Mordan'8 self-centering lathe-chuck, 262 

Morteleque on enamel painting on stone, 184 

Mouse, hair of, 2, 6, 77 

Muscles, minute fresh water ones, 209 

Musical instrument, Wheatstone^s new one, 63 

Nail-makiug, Smith on, 269 

Navigable canais, inventions on, 52 

Netherclift on making lithographic transfers, 98, 100 

Newt, circulation of the blood in a young one, 337 

Oar of a boat-fly, 140 

Oil of colza, 158 

Opaque solar microscope, on P. Carpenter*8, 317 

Paddle-wheels, on Perkins's improved ones, 360 

Painting in water colours, Robertson's improvements in, 245 

Parabolical cupped breeches for gun-barrels, Editor on, 127 

Paste for bookbinder's, Kelly'8 mpde of making it, 113 — Of wheaten flour 

and wax, 114— Of bean-meal, Grodfrey^s, 114^0f wheaten flour and 

resin, 114 
Patents, monthly lists of, 64, 128, 190, 854, 320, 384 
Payen*8 improved bora±, 79 
Perkin8*s improved paddle-wheels, 360 
Perpetuai motions, futility of attempting to make them, 56 
Pin-making, Smith on, 268 
Pistols, Giirs spring-bayonet ones, 310 

Plaster casts from Medals, Kelsall on makiog, 108— Editor on making, 111 
Platina, Wollaston on making it malleable, 179 
Plumassier, on the art of the, 248 
Polishing Steel beads and studs, Editor on, 278 
Polypes, Editor on, 335 
Portable filtre, Hawkins^s, 307 
Prints, on colou ring, 84 



INDEX. 

Proboscis of tlie hydrometra stagnorum, 140 

Puymaurin's heat regulator, 348 

Rail-waySy Baader*s, 30 

Raisin wine, Aikin on making, 115 

Rat'8 hair, 69, 77 

Red inksy improved, 85, 86 

Red straw, on dyeing, 233 

Red feathers, on dyeing, 253 

Red enamel, on, 372 

Regulating heat, M^Sweeny on, 338 

Rennie on friction, 159 

Rice paper, Chinese, 174 

Rifling-machine for gun-barrels, Giirs improved one, 93 

Robertson'8 improyements in painting in water colours, 245 

Sap, circulation of, in a chara, Editor on it, 37, 65 

Saws, pit, famace for hardening them, 9 

Scale of the dolphin, 209— -Of the chameleon, 336 

Scales of a foreign curculio, 77 — Of a foreign butterfly, 77 

Scarlet sage, farina of, 68, 76 

Scarlet pigment from mercury, 151 

Scotch whiskey, on making, 178 

Sciei;7-catting tools. Editor on, 292 

Screi;7s, Editor on making solid and hollow ones, 289 

Screws, Jones on cutting, 258— Editor on making large ones, 261 

Ship-building, on improving, 121 

Ships, Cary on preventing the dry-rot in, 240 

Silicate of iron, 148 

Silver and copper, to separate, 177 

Skins of animais, Brookes on preserving, 1 50 

Smith's improved melting-pots, 168 

Smith on the advantages of the division of labour, 266— On pin-making, 208 

Smooth files, Giirs improved ones, 9 

Snuffers, Giirs improved ones, 311 

Spiders, hairs of, 68, 76 

Springs of hammered iron. Editor on, 292 

Spurs, on Giirs elastic plated ones, 9 

Staphalinus, its antennae, 140 

Steam-bath, Hawkins's domestic medicated one, 294 

Steam-engine improved by Watt, 22 

Steam employed in destroying white ants, cock-roaches, &c., 101 

Steel-works Editor on fine ones, 275 

Steel beads and studs, Editor on making, 274 

Steel buttons. Editor on making, 280 

Stewart on Scotch ivhiskey, 178 

Stone, enamel paintíngs on it, 184 

Straw works, French, 228 

Straw, on bleaching, 229 

SuUivan, on Winans's rail-way carriage, 23 

Sword-blades improved by the late Mr. T. Gill, 12 

S3rmphonion, Wheatstone's; 63 

Tallow, an improvement in fusing it, 156 

Telescope, graphic, on Varley's, 306 

Terredo navalis, T. Carpenter on it, 321 

Test-machine, Boalton's, for bending sword-blades, 14 

Transfers in lithography, Netherclift on making, 100 

Transfer paper for lithography, Netherclift on making, 100 

Tully^s mode of mofinting transparent objects, 315 — Hig micrometers, 316 

Twisted gun-barrels, Giirs improved, 312 



INDEX. 

Tyger lilly, farina of, 68, 76 

Unbunit biicks, Chinese, 112 

Varley'8 graphic telescope, on, SOO — Chemical lute, 114 

Vice-Borews, Editor on maícing, 289 

Viper, poÍ8on-fang of on«, 200, 210 

Watch-glass, on a singular wÚiling motion of a, 19 

Waterton on preserving birds, 87 

Water-colours, Robertson on improved painting in, 245 

Water-filtre, Hai;7kins's portable one, 307 

Water-mills, improved ones, 17 

Watkins'i galvanic pile, formed of one metal onlji 154 

Watt, James, notioe of, 22 

Wax introduced into flour-paste, 114 

Wedgewood, Josias, notice of, 20 

Wheaten flour and albiimen lute, IIS 

Wheaten úour and gelatine paste, Clay^s, 115 

Wheatstone's symphonion, 63 

Wheel animalcule, Editor on it, 333 

Whiskey, Scotch, on making, 178 

White ants, &c. destroyed by steam, 101 

Winan's rail-way carriage, 23 

Winding up clocks, on, 356 

Wine, raisin, Aikin on making, 115 

Wollaston on malleable platina, 179 

Wollastonfs mieroscopic doublet, Gould's, 313 

Yellow ink, 86 

Yellow straw, on dyeing, 233 

Yellow feathers, on dyeing, 254 

Yellow enameli on, 378 
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